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ARTICLE 1. 

Letter from C.. Wilkinson, Efq. on the Means tf fimpltfying 
and improving the Galvanic Appartdus, 

ToMr.NlCHOLSOl# 

SIR, 

The commutiicatlon from your ingenious correfpondent 
1. R. 1. afTorded me coniiderabie pleafure. As you favoured 
me with his idea how the galvanic power may be increaled 
to an immenfe degrce> prior to its appearance in your valuable 
Journal, i have been induced to refiedl upon various modes 
of galvanic arrangements. 

If the whole apparatus be made^ confift only of a fmgle In apparatus of 
plate rededled backwards and forwards, fo as to expofe an o?* 

immenfe fnrface, no plate of copper would be requirea, only copper iauA. 
taking care, which in this inflance would be eafily efledledf 
that one fide of the plate only (hould be expofed to the adlion 
of the acid. For, from various ej^periments, I am perfuaded 
that the other metal anfwers no other ele^rical purpofe, Iha^ 
to guard and prole6t the zinc fide, to whidi.it is foldered from 
being adled upon by the acid. Even cement anfwers very Ccmen^^lll As 
well, if we onlypreferve through the cement a good 
duding medium to the zinc. Thus with a zinc plate of eight 
inches diameter, if only a piece of copper the Hze of a half* 

VoL. VIH.— Mat, 1801 . U penny 




IMPROVEMEKTS IN GALVANISM. 


Proo^ in the 
Couronne <ie 
Tafles i 


and in a pile*' 


^^fcnny be foldered in its centre, and all the reft of that furfac^, 
which is usually (oldcrcd to copper or filver, be well covered 
• with cement, equal effects w'ould be, obtained. 

In a Couronne dc TalTes I find the fame effects are pro- 
duced, whether tlie copper be of a correfpondmg lize to the 
zinc plates, or, whether they be merely funplc copper or 
filver wires. ^ 

Upon this principle I have conflrufted a pile, and find it 
produces the fame effects, as -if the whole furface were 
covered with copper; I purpofe foon to -arrange a trough 
upon the fame principles, and I am perfuaded, that the more 
tedious and expehfivc part of galvanic apparatus may thus be 
prevented. 

The cormfion in When a trough has bec*n fometime employed, upon removing 

a trough 18 (he plates, the lofs of mcfal. I always obferve, does not take 
air. place uniformly over the furlare, but in the upper part, which 

in the galvanic u^'tion is the mnft e\pofed to the atmofphere, 
is (he nioft adod on, and towards the bottom, the metal is 
very little alleic-d. In oider to preferve a more equal action, 
I am now preparing a battery foimed of plates of ten inches 
v by two and a lialfpthe longeft fide placed horizontally, and, 1 
am perfuaderl, that this iized plate will produce more adlivc 
cftefls than a plate of five inches fquare. 

It is well known, that in every galvanic operation, oxida- 
tion is produced, ajid if oxigen can be procured from the 
furroiinding air, the effedl would he moieeafy than producing 
it from the decompofition of water. 1 have no doubt, that 
if a fcrics of zinc plates foimed like large pewter difi^es, 
wxTe to be arranged in a pile-like form, infulated from each 
other, and the galvanic mixture to be poured in the hollow 
part; the lower fide being covered v\ith cement, excepting 
that from the centre a piece of copper ftiould be foldered, 
and fo projcdling as to be in contadl with the flmd in the 
cavity of the plate below ; that a very powerful appaiatus 
would thus eafily be formed. 

On the fttbftitu-^^ In the latter part of your Journal I perufed w'ilh a con- 
fidcrablc degree of furpfife, fome obfervations of a Mr. Dyck- 
nediuifts^y btitf relative to the fubftitutions of thin ftrata of air, inftead 

Dyckh^. of vvet media. As the refults of his experiments appeared fo 

contraj'> piinciple to any I had tried, I immediately re- 
peated them in the manner he. has deferibed, with interpofed 
5 ' lentils 


Hc.ntt a /fVr of 
t/i/bis would be 
preferable. 



Improvements in galvanism. S 

ftntils of gtafs, fo as to render the reparation very fmall. I then 

arranged feveral ferics ol plates of one inch, to plates of (even * 

inches in diameter; hecatffe ho has not particulari^ucd the fisse of . * 

the plates he employed. I iirranged piles of thel'e-ditiercnt tizes 

to the number of twenty paiis in each arrangement, and 

obferved not the flighlelt galvanic efledl, either by my Longue 

or hy any other left. 1 emjiloyed a very excellent condenl'er; The exj^erlineat 

no influence at all was evinced ; and, laftly, 1 fabjedled it (o 

the moft delicate eledlroh:ope w'e have, viz. the mufculslr 

fibres of a frog. Not the fligluetl didurbance took place, 

although 1 fancy 1 have demondrated, in the elements of gal- 

vanifm I have publidied, that the fenfibility .of this animal 

ele^rofcope is fifty thoufand times greater than that of the 

condenfer. 

As to the charging of a Leyden phial, I am cohvinced it is Convidtion of 
pericclly erroneous to fiippofe it has over been done. I galvj^f|j|Jcaniot 
employed from fifty pair of plates to fifteen hundred, and never charge a Leydcji 
yet have produced any charge. Nor indeed could fuch beJ'^'^* 
expeJldd from the weak iiUenfity of the date of ele6lricity in 
galvanic operations ; for a jar* cannot be charged until a 
fufiicient quantum is accumulated to overcome the refi dance 
of the (urrounding air, fo abfolutely requifitc to the charging 
ol' a Leyden phial. 

I am, Sir, 

Your's, &c. 

C. WILKINSON. 

ANNOTATION.. W.N. 

THE valuable obfervalions in the preceding letter, will Form of gai- 
naturally fugged improvements to thofe who are employed in 
the condj;u6lion of galvanic ap]>ara(us. It mud be a great 
advantage, that the expence of copper and the woik of 
foldering, or placing rt, will be alinod entirely faved. /Vg, I , 
riaie III. thews a fimple methoii of Jifpr^fing a fingle plate of 
zinc of large furface in a trough.' It is fuppofed to have beeif 
made fudiclentiy hot to bed itfclf in cement at the bottom of 
the box in which it is placed, and its two ends A and B are 
fecured in the fame way. The ilia Jed fpaces rcprcfeiit the 
cavity occupied by acid, and the dotted fpacc is left empty, 

JB 2 A com>* 
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IMFftOVEMENTS IN CALVAKISM. 


More particuUr 
account of the 
pile of diihcst 


A cotnmanicatioft miij be made by a copper wire from tlfc 
wet or corroded furface to the oppofite or dry fur face, as 
file wn at A and C. , 

Another of As it maybe difficult to bend a very long pleoeof laminated 
m»ny pieces aft- ^ 

It flat, fo as to give it a fecure and clofe 
ing as onca ' r • • ^ t' \ • 

fixture in the cement', I fliould prefer a number of (trait pieces 

ferewed together with varnidied pieces of wood between their 

extremities : every fecond piece being perforated on the acid 

fide, to permit a free communication. 

' Mr. Wilkinfon’s pile of diflies promifes to be very efTeflual, 

and of eafy confiru6lion. I fuppofe the diffies to be of zinc, 

either cafl in a metallic mould or (lamped, and that each (hould 

be provided with three fliort copper legs, fofl-foldered on ; 

after which, the lower face of the di(h (liould be well defended 

by varnidi or cement, and alfo the lower ends, but not the 

Tides of the copper leg-'- Thus prepared, they might be eafily 

builded up, and charged by a proper funnel, and an appropriate 

meafiirc for dealing out the acid. 

Galvanic trough In fig. 2. I have ventured to offer the* (ketch of trough, 
wnvcrnir^'nto plates only, principally becaufe it appears 

a fingic plate, by Capable of being as fpeedily charged with acid as another 
varying the com- jtrough, add may with facility and at pleafure be ufed either as 
one (ingle plate, or as the ufual feries of plates, adling in 
fuccedion upon each other. Let A B reprefent a trough con- 
ilru6led after the manner of Cruickdiank ; excepting that the 
plates arc of zinc pnly.: and k \ the alternate (haded cells be 
charged with diluted acid, while the dotted cells continue 
empty. This may, without difficulty, be done at one pouring, 
by means of a channel in the wooden fide of tiie trough. 
Arrangement to Whether this trough, fo charged, diall a6l as one extended 
produce the cralvanic furface, or as a continued feries, w^ill be governed 
iaige plate. l>y Copper Wires of communication. If the former, then 
a long copper wire having branches defeending from it into 
every one of the acid cells mud be duly placed ; and another 
wire parallel to, but not in contadl with, the former, and 
j^aving double branches defeending into all the empty cells, fo 
as to touch both the dry metallic furfaces, mud alfo be placed. 
Whenever a communication is made between thefe two 
• ;principal wires or condudlors, the galvanic energy will pafs 
througJi the medium of communication. I have not given a 
diagram, becaufe this difpofition is very obvious. 

If 
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• If the latler efiedl be required, namely, that the trough Amngemont 

ihould afi like a continued feries, the connedian of the (roughs ^ 

mu ft be’ different ly made. A number of clipping pieces or plate*. , 

fpriiig forks muft be provided of copper wire, as rcprefented 

by the curved lines a. h,c, d, &c. from each of which proceeds 

a third leg or branch, as feeii in the figure. Theft- are ap» 

plied , (nioft conveniently above, but) not fo as to touch each 

other j the clipping part of each embracing the dry furfiices of a 

pair of me zinc pieces, which are acted upon by the fame mafs 

of acid, while the third leg is immerfed in the acid of the 

next ailjacem cell. Evetj^ one of their legs or branches is 

dilpoled towards the fame region or part of fpace; by which 

means the acid of each compartment adling upon a pair of zinc 

piaies'i on one furface only, is made to communicate, by the 

interpohiion of copper, with the uncorroded fide of the next 

pair in fuccefiion ; and fo on, exadlly as in the common trough 

or pile. 


IL 


Ohfirvatiom and Communications onthtDry Rot in Timber, made 
to tfie Society for the Eucouragemeut of Arts. 

(Concluded from p. 318 of V0I. VII.) 

Second Letter from B£Kj\min Johnson, 


SIR, 

*ThE ohfervations I fent yefterday were taken from different 
parts of my note-book, in haftc, becaufe the fecond Tuefday 
in December was'paft ; for it was by accident 1 faw the adver- 
tifement^on Saturday ; but wifiiing not to be deficient in infor- 
mation, I trouble you again. 

The leaves of the plant appearing exhaufted and dead, is A more full ac- 
owing to their having imparted all their juices to the wood, pi^nt thatocca- 
which changed it to a fungus, and not to a powder, like ro^ the dry 
tennefs from length of time. 

The Boletus Lachrymans is of the fungus tribe, and is one of 
"the few that have leaves, as the mifeltoe, &c. 

Notliing is more eafy than to prevent the damage from the 
plant. Befides what I faid yefterday, I am pofitive that a tile 

laid 
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and the method 
ef cure. 
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laid clofe along the walls round the roQtn, would prevent Hhoi 
growth of the plant, even without mortar ; and perhaps it i^ 
only neceflary where the walls are next to the air. 

Charring the ends of the joifts for a few inches^ and char- 
ring the fide of the wainfeot af bottom, next to the w’alis would 
he fufficient; for the plant cannot adhere to any thing but wood, 
and that poflcilhd of* its natural juices, to a certain degree ; fo 
lliat I queflion if old dry oak would receive it. 

All the white foft woods, as beech, poplars and deals, are 
for a long time ready to receive it. Repairing the damage with 
frefli wood, without removing the earth and plant, is only feed- 
ing the evil. 

Ihe plant is of the creeping kind, and cannot rife two inches ; 
fo that wood in all cafes, mu ft be in contact with the earth to 
fupport it, 

A fungus broader than the palm of one’s hand, and an inch or 
more in Ihickncfs, is commonly fecn at the bottom of an old poll, 
on the furfaee of the earth ; but it is not eafy to difeern w he- 
ther the wood or the earth furnillics the matter; fb true is the 
oblcrvation of Muller Dans VHude de la mature, on pen* 
mm comparer e) de petits erifans qin commcnceyit cl ouvrir Icsycujr; 
non 9 Toidons paricr beauconp, et nous nefaifons que hc^raycr,** 

1 am, kSir, 

Yoar mofi: obedient Servant, 

BENJAMIN JOHNSON. 

fp/u'ivh, Dec, Cl, 179i?- 

To the Secretary* 

N, R. The qualities of this plant are unknown to niofi Eng- 
Jifli bolanifts, as appears from their publications; but they are 
known to the Germans, who have habitually ufed more wood 
ill their buildings than w^e have. ^ 


Third Letter from the Sumc, 

SIR, 

Allured that the purfuits of the Society for the Encourage- 
iwnt of Arts, &c, aim at the full inveltigation of whaiever 
they propofe for tlie public benefit, I cannot perfuade myfelf 
that I troublefome in going, a little further into this^^fub- 
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^ I hnd lately a c’onvcj fation will) an ald IViend, who ikowed Some account 
me two parcels of rullen vvood^ from an oak barn floor, floor de- 

about fixleen years ago. After lying twelve years it (liook upon * 
the joifts. Oncxaminalictli, it was found to be rotted in various' 
parts, and the planks, two inches and a half in thicknefs, were 
nearly eaten through, though the outfide was glofly, and with- 
out bleinilb. The joifts, and a large middle beam were laid at 
the ends, in brick and mortar, (0 create a firm level. No earth 
was near the wood ; and he thinks that no air could find a paf- 
fage. The rotlcnncfs w'as partly an impalpable powder, of 
(he colour of Spanifli fnufl', and other parts were black, as if 
burnt ; the reft was clearly a fungus. 

This gentleman is a perfon of undoubted veracity; but a nice It does not ap- 
and exadl obfervation'is ih'ccflary in fuch examinations. ^^d\ 

thought nothing of any plant, and it is likely there was none of any plant. ^ 
the Boletus; fo that my uftertion that it was always lobe found, 
was father too fyftcmatic. 

1 atked him if the limber was dry when laid down. He 
could not howcvei fay that had been particularly adverted to, 

Jt had been fa wed from a large onk, and was, as he thought, 
in all rcfpctls proper for a barn floor. As this feeras not the 
operation of tlie Boletus, how did it iiappcn ? 

We know that the oak, when in vegetation,, is fiibjcct to On the decay of 
what I ftiall call an exudation of juices, which produces the timber- 
fungus, named the Agaric of the oak, With which the Druids 
of old played many (ricks, The oak, then, if fawed into thick 
quantities, may emit thefe famejuices, as the progreflive courfa 
of nature to its entire decay. 

We have all fecii oaks of vaft fiznt and ancient record, with 
a great part of tlie oulii<le whole, and all the infide gone ; 
perhaps the work of a century. In all hollow trees fungus is 
difcoverable. To ufe a law term, it is a nii/h'mitr to call it dry- 
rot ; forilic rolting principle is in moifture. 

I had never feen the rot upon fo large a fcale as in timber. The preparation 
till lately. The prevention, then, of beams, rafters, large " 

JjlPfts, and pofts, put into the earth, from decay by the rot, bcei3fcrch»- 
is in charring only, which will dry up all the fungus juices df ring, 
wood in large fubftance* Paint, or a bituminous preparation, bitumiiKMii^ 
may probably liop up the pores, and prevent the rot in flight paint, 
xvork, where the treatment I before obierved, with fire, 
mi^ht be incommodious, as in half-inch wainlcot, &c. 

The 
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IntroduAiott* 


eu.iiE oir t&b dst eot» 

The incorrapiibtltly of charcoal h attefted by undoubted 
biiloriral fads« at the dedraflioti of the fisiinous temple at 
Ephefus. It wa$ found to have been efeded on piles that bad 
been charred ; and the charcoal in H^culaneum, after almoft 
SOOO years^ was entire and tkndimimihed, 

I am. Sir, 

Your moft obedient Servant, 

BENJAMIN JOHNSON. 

Jpfviich^ December 26. 

Lata' from Richard Ramsden Bramlby, Efq.of Leeds, 
relative to the Dry Rot in Timber, 

To CHARLES TAYLOR, Efq. 

. SIR, 

I take the liberty of inclodng to your care an EfTay oh the 
Dry Rot in Timber, which you will be fo obliging as to lay 
before the Society for the Encouragement of Arts, &c. Should 
this ElTay be deemed worthy of attention, or fl)ould any farther 
notice be neceifary refpc^ting it, every Information that may 
promote the views of your refpedlable Society will be given 
with pleafure by. 

Sir, 

Your moft obedient Servant, 

K. RAMSDEN BRAMLEY, 

Leeds, Jug* 26, 1799. 

As the Society for the Encouragement of Arts, &c. have 
for fome years offered a premium for the difeovery of the cauf^ 
€>ccafioning the dry rot in timber, of which, it feems, no fa- 
tisfa^ory account has yet been received ; (hould the following 
prove fo, it will give the author much pleafure. To^bring the 
matter to the left by experiments, would require the obfer- 
vatioD of a long period, and in felefted htualions. 

Wood, ufed for the general purpofes of man, is cut down 
bt different periods; and although it may be felled at the proper 
feafon, or when moft free from fap or moifture, it is not al- 
Wtays to be effefted. 

Even admitting it to have been cut down in the moft favour* 
able ftfuatton^ it flUl abounds with facb an extra propqrtioa of 
4 moifiare 
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ipoifture, bs (o require a regular expofure to the air« prior to Faa^ and ofafer* 
being applied to ufe, if we wifti to guard againft that ihrink- 
ing which always takes place, wliere this precaution has not timber, and its 
been taken. • cure* 

Although the fir kind contains lefs of this watery portion, 
yet it afluredly poflenfes a conliderable (bore; and it is in this 
fpecies, I apprehend, 'that the evil called the dry rot moll ge- 
nerally occurs, as from the facility of working the fame, it is 
moft generally applied in buildings. 

But fuppofiOg it to be fir, or any other fpecics ; wood felled 
when abounding with any extra proportion of Tap, and applied 
to ufe without the proper feafoning or expofure to a free current 
of ajf, until fuch extra moifiure as has had lime to exhale, is 
moft liable to the dileafe in queftion ; and the cure, or principal 
prevention againft it, would be the precaution of felling all 
wood onl^ at the proper feafon, or when the fap is not in cir- 
culation. The next mode of prevention would be to ufe fucli 
wood only as has been for a confiderable period expofed to the 
influence of a free current of air, or where conveinence will 
admit, to that of air heated to a moderate degree ; fuch air ex- 
trading with greater facility the inclofed moifturc, and in a 
more certain ratio than the irregularity of our atmofphcre will 
allow. 

In all rapidly-improving countries, this evil is likely to bean 
increafing one, as the current demand for wood generally ex- 
ceeds the fupplies laid by in (lore, fo as to be applied to ufe in 
regular fucceflion, alter being properly feafoned. 

Another caufe that affects all wood moft materially, when 
not fully dried, is the application of paint, the nature of wliich 
prevents all exhalation, and confines the inclofed molfture, till 
.it occafions a fermentation through the whole fibrous fyftem of 
the wood, and brings on a premature ftate of dccompolition, 
or die di^ rot. 

A iimilar evil may be induced, in confequence of any newly- 
finiflied building having all the doors and windows flmt up, and 
that for fome length of time, pahicularly in nioift weather. 

The wood, even though unpainted, is thus frequently placet 
in an atmofphere more charged with vapour than its own inter- 
nal contents, and is confequently in an imbibing inftead of an 
exhaling ftate, and tending to decay. . Wood placed in damp- 
ifh fiiuations, and tiie ends of timbers near lomoift waifs, fufler 
ifom fimilar caufes. 


What 
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and obfcir- Whet pariic’ularly atlraficd my obfervaticn to tlie circum-, 

pofls were hrouglit 

in and into lliis premature ftate of decay, from llieir having been pain- 
^cure. prior lo llie due evaporation o'f their moifture; and then 

extending the obfervation, anti tracing the- hiftory of other 
woodatrefled in afimilar manner, I am convinced that the evn’ 
frequently thus originates, and its prevention would be in iifing 
timber, previoufly well dried and feafoned. 

RICHARD RAMSDI'X BRAMLRY. 

SIR, * "" 

A conuderable time has elapfed fince I furniOied you with 
fome obfervations relative la the dry rot in timber, and having 
been finer engaged bafily in draining from 4 lo .^000 acres ot 
ground, farther ideas on (befubject of the dry n>t have in the 
interim recurred to me from the work T have been engaged in, 
which, if ihcrefpeflableSociety to which you are Secretary think 
worthy attention, they^ may add to, or conneci with my formei 
idcac, as may be deemed mofl uforui. Where houfes are 
troublod with damp walls, near to the earth\s furface, it is 
generally, if not univ^erfally, ocrafioned by the percolation 
of water ffom the lugiier adjoining giound, which, thus in- 
tercepted in its cairrenl, attempts lo follow the general hydrof- 
tatic law, of elevating ilfelf, by the fyphon lint', to a height 
equal to (hat from whence it has its origin. Thus, in houfv' 
ditfercntly filuated, we fee th<* damp arifing, lo varying de- 
grees of heiglu, on the walls; and thofe arc probably all cei^ 
refpondmg to the height at uhidj the moifture circulates in the 
' adjoining ground. At iis firfr crurai’.re to the building, ar..i 
wlnlft the moifture is in fmall quantity, the c.scavatctl part 
of the foundation walj may abforb, and grad.ually quit fu< S' 
proportion ; but the excefs, as is generally the cafe in moiit 
weather,* exceeding that power, the foundation ftom\#arc ilien 
faturalcd in a more rapid propoition than the adjoining rarifie l 
internal atmorphere can evaporate: the watery particles then 
creep up, in degrees proportionate to the afeent from which 
they originally defeended, excepting when prevented, of 
driven off by the fuperior beat of the adjoining rooms when, 
in addition lo the difagreeable damp they cpule, they fre- 
quentl)^ occafion confiderable damage to pidiures, furniture, 
!kc. Drains laid out athwart the afeending ground, with a 

very 
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Vfty flight delcent or fall, and made of the depth of on6 yard FaAs niidobf*»w 
for each yard of afcent, and from the foundation equal 
to the height that fuch damp ever rifes, would, there is little in timber, ami 
doiibt, completely fecurS the houfe and furniture from 
inconveniences hitherto fuflained, and would generally prove 
an effectual prevention to mod cafes of the dry rot, where it 
originates in extreme moiflure. lam of opinion that the fun- 
gus which pervades decaying wood is not the fir ft caufe, but 
an attendant on the peculiar ftate to which fiich wood has been 
reduced by prior caufes. The difleminated feeds finding a 
proper bed, or nidus, like the muftrroom, toad-ftool, &c. fix 
there their abode,' and pervade the whole fubftance. Urns ac- 
celerating the general law of Providence, which tends to make 
all matter re-produ6tive. 

Cellars, or fuch other places, flioyld be drained in the man* 
ner^ I have aboA»e mentioned, by taking off the percolating 
water, prior to its gaining admiflion to or contadl with the 
w^alls ; and it is probable, that, in moft cafes, a fingle drain 
will have complete effcfl ; it w’ould aflTuredly do fo, if it was 
not for the variation of the earth’s internal ftrata, which are 
not eafily difcernible. If attention to this rule was paid prior 
to the building any new ftreets in towns, it would prove ef- 
(entially ufeful. 

I am, with eftcem. 

Dear Sir, 

‘Your’s truly, 

^ Icrds, June, 1S03. R. RAxMSDEN BRAMLEY. 

To Mr. Cliarles Taylor. 

The Society have been informed, that mortar made of lime 
from burnt chalk is much more deftru61ive to timber than ftonc 
lime, or llflat burnt from lime-fionc. Chalk lime attra<5ls nioif- 
lure; and communicating it to any timber which it touches, oc- 
cafions its decay. ^ 

Sea fand is alfo prejudicial, if made info mortar, from a 
iimilar quality of altrafting moifture from the atmofphere ; this 
may in fome degree be corrediccl by vcafliing the fand well in 
frefli water, where good fand cannot be procured. 

Good mortaf, where any is required to be in conta^ with 
timber, may be made from a mixtureof ftone lime freffi burnt, 

and 
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Obfcivations 
upon PiofciTor 
Playfjlr’s 
memoir on tbe 
of the 

CArtb* 


and river land# to which a ver)‘ finall quantity of common browo# 
or yellow iron ochre, fiiould be added, axid well incorporated 
therewith. 


III. 

On the Figure of the Earth. By Per egrinus Proteus. 

To Mr. NICHOLSON. 

SIR, 

In fomc of your late Journals I obferve a paper on the figure 
of the earth, by Mr. John Play lair, profeflbr of mathematics 
in the Univerfity of Edinburgh, containing fcveralnew the- 
orems, and ingenious remarks, on a fubjeft which has engaged 
the attention of the firft mathematicians of Europe fince the 
days of Newton. On reading it, I was led to examine the 
properties of fpheroidal triangles, and to inveftigale the pro- 
blem, pfopofed by the author, for determining the dimenfions 
of tbe earth from the length of the ftraight line m chord jc»in- 
ing two places whofe geographical (ituations arc given. Thefe 
are intended to form the principal fubjccl of this letter; but, 
before I proceed to them, I beg leave to make a few obferva- 
tions on that paper, without any view to cavil, or detradl 
from its real merits. 

After taking notice of the difagreemont in the comprelfions 
of the terretlrial fpheroid, which refult from the comparifon of 
diiferent meafurements, he afiigus, as tlie principal reafon for 
this inconfiflency, the local irregularities in the direction of 
gravilyj arifing in fome fituations from the attraftion of moun- 
tains, and in Others from the unequal denfity of the materials 
under, and not far from, the fur lace of the earth. That the 
firft has a.fenfible efTeQ on the plumb-line has been ^>roved by 
accurate and undeniable experiments ; the fecond is an ingeni- 
ous and probable conje6iure, which the furveys carrying on in 
^Grcal firitoin and France will afford data to refute or confirm. 
But though the former m;ay operate in the general furvey of a 
country, where the obferver has not his choice of ground, it 
has always been avoided as much as pofttblejn meafurements 
made^ the exprefs purpofe of determining the figure of the 
earth ; and though the latter may produce fome perceptible 

difference- 
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difference in obfervations^^ made in nearly the fame latitudes^ Obfervationa 
does the author think it fufficient to account for the great dif- 
agreement in the reru1(s|roni the comparifon of diftant obfer- memoir on-i^ 
vations? Is it not much more probable, without giving up 
elliptic figure, that fome of the obfervers may have ufed dif- 
ferent flandard meafures from tiic reft, or not made proper al. 
lowances for the alteration of their lengths in different temper- 
atures? In fhort, this circutnflance appears to me fufficientto 
account for fome fmall local irregulafilics, but wholly inade- 
quate to explain the great differences in the general refults. 

The author then proceeds to point out feveral methods of 
calculating the dimenfions of the earth from terrefirial meafure- 
ments. The firft applies to the cafe ‘where two arches of the 
meridian are given in different latitudes, which, under the moft 
favourable circum fiances, is incomparably the mod accurate 
ihtit can be employed. The rules he gives are certainly very 
fimple, and in fome refpedls new; but he Teems to be mif- 
taken when he afferis, that the calculation mud be made by 
rules quite different from thofe that have been hitherto given. 

Euler\s * is cflentially tlie fame with his own; and liu Sejour, 

Legendre, Delainbre, &c. have given many accurate theo- 
rems, which may be applied to this purpofe. The fecond me- 
thod is, from comparing a degree of the meridian in any lati- 
tude with a degree of the curve perpendicular to the meri- 
dian in the fame latitude ; and the third from the meafures of 
degrees of the curve perpendicular to the meridian in differ- 
^.ont latitudes. His theorems for both are very accurate and 
fimple,, But the principal novelty of Mr. Playfair^s paper is, 
the method hepropofes of finding the figure of the earth from ^ 

the length of a draight line or chord joining two places whofe 
geographical fituations are given. As he has left the folution 
of this problem to fome future occafion, the following perhaps 
may not ffe unacceptable : 

Let PAO CFlate III. Fig. 1.) reprefent one quarter of the Solution of the 
ellipfis, by the revolution of whichtround ibe femi-conjugate 
axis PC, hair the terredrial fpheroid is generated. Let Cafigurc of the 
be the center of the earth, P the pole, C O the radius of the ofTchwd 
equatorsso, C P half the polar axis s= A, and cssthe compref- joining*^ two 
fion at the poles^ or the excefs of a above t. Let A m the known placc«, 

• Memoircs de L* Academic Royale Jes Sciences Belles Letnes 
aBftilin, 1753. 
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meridian PAO be one of the extremities of the meafured chof (fc 
and B in the meridian P B the other exlremit)* ; Jet AD, BF 
be drawn perpendicular to C P, BE perpendicular to the 
plane CPAO, and let AB. AE, FE be, joined. Then will 
AE*be=:(CD-CF)*+(AD-FE)*ACD»+AD*xCF»+ 
FE»-2 CDxCF~!2ADxFE» and AB» ==:AE^+BE * 
CA‘+CBV-2 CDxCF~2ADxFE. 

Now let <? be the latitudes of A and B exprefled in dcci^ 
maU of the radius l, w th.e difTerence of longituoe*or the angle 
BFK, and D tlie letVgth of the meafured chordizAB. Then 
tfom the properties of the ellipfis we have 
col. A»+/>* fin. 




andCD=- - 


cof. fin. 

r/* cof. X 

vo{^y+b^fln. X^) 
//^ fin. 




=a®— 2 ac Sin X* 


=« cof. cof. X fin. x'^ 


(.ol. ? ' lin. A^) 


-c fin. X 


(2— fin. ntglcfting (he, powers of c* higher than the fiifi, 
bceaide c is very (mall in comparilnn of a. Whence by (ub^ 
fiitudou, and puttnig =2 (1— fin. 0 fin. cof. i^icot, 

X cof. we oliUiii the iollovving ct^uation; 

r--c ^•l.a(fiii.x-{ui. (Cm. >.* + fin. )=D*, 

and by extracting the fipiare root of each fide, and rejccling 
the fqiiare, cube, tkc. of c, there refulls, 

3— c (lin. X - fin. — —^(lin. a" + fin. j =:D, 


or 




This equation may be otiicrwife oxprelTed thus ; let a Cphe- 
rical triangle be confiruCfiMl, having two fides equal to the 
polar diftance.s of A, B, and contained angle — (heir difference 
of longitude; whence find the third fide, which pat = 
Then \vill fin. ^ fin, X + cof. <pcor. x x col*, w =; cof. 3, and 
1 — fin. ip fin. X — cof. ^ cof. xcof. w =s I — cof. ^ = 2 fin. 

therefore 3 = 2a fin, and D = 2 a fin. |^ + c | fin. iB- 

'n»evaIueof5 

is nianlfefily <u),ual to the length of a flraight line joining (wo 
places, whofe latitudes are x, and difierence of longiyide 
tj, on a fpfaere, whofe radius is a. 


From 
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• From this equation tlie following method of determining the 

figure of the earth is deduced. Let I be the lengili of a mea- 
fared chord, and A, u the latitudes and difference of longi* figure of 'the 
tude of its extremities j^find ^ as above, and let 711 = 2 fm. 

(fin. A~lin. Q)®. joining two 

known places# 
&c. 


and n = fin. I ^ (fin. A* “ 


.fin. " ^ 

Then if we reject all the powers of c higher than the lirfi, we 

n&ali have the fiinple equation ina-^-nc =: L In like manner 

find U fimilar equation wV + w'c s?: f , correfponding to any 

other chord whole length is and there will relult a =: 

n*l — nV . m^l-r-ynV . . , 

; r- > and c =r ; . The approximation may be 

mni—nin. mn—mji “ 

eafify carried further by including the fccond power of c, and 
thus finding an equation of the form tfia*\-nc + pc^rzi; but 
tin's labour would be ufelefs, as the method ilfelf docs not ad- 
mit of greater accuracy. If (^=. A the equation becomes 

r~ — r-= iz a -f- c* fin, as is found by Mr. Playfair in § 31. 

2 Im. i S j i 

From the firff equation a rule may be cafily derived for cal- 
culating the clillereiice of longikideof two places, when tlK*ir 
latitudes and diffance are given. For by tranfpofilion x'C'C have 

(I + ^(fm. ?.» + fin. = D* + 4 . («• (fin ^-fin ?>)*, 
and by divifion, andreje£ling the powers of c highof than the 
fiffl<5*' ~ D® +— f ffl* (fin A— fin.<f>)* — D* (fin. A* -f-fin, 
but is ~ 2 fl® (1 — fin, A fin. C*— cof. A cof. cof. w), there* 




tjpre cof. « =- 


^{■2 (fin.? 


A-fin. (?')® 


D® - N D® 

~ ^ (fin. A® + fin. ^*) J and putting 1 "" ^ 


= cof. w' we have ZT w' + — x 
a 


: (fin. A 


col. A col. p 

D® 


fin. tu' 


(fin A® -1- fin. j . T 

• — ^ which rule may be thus exprefled. Let 

there be a fpherical liianglc, having two of its fidcs equal to 

the polar difiances of the places, and the third fide d fuqji that . 

> fin. 



• OK THB FIGURE OF TBR EARTH* 


Sohitioii of the 
probithk for 
finding the* 
figure pf the 
c»rtk ftom the 
of a chord 
joining two 
kqowu pUccS) 
dec. 



fin. f <af == : find the angle w' contained between the polar 

difiances^ add the difierence of longitude u will be zi: 0^ 4” 
£c cof, I (fid. -|- fin> — 2fin. X fin^ , 

u ^ fin, w' 


The latitude ^ may alfo be found from the fame equation, 
when u and D are given. For if the bafe of a fpherical 
triangle be zi d, the two other fides m 90®— h, 90®—?', and 
the contained angle zz »» the cof. u will be ZZ 

l-~— fin. Xfin. 

. Now let ? rz ^ 4- Jt, where x moft 

cd. X col. Ip' 

be very final), and cof. A cof. there refults cof. c/zicof. « + 

(cof. A fin. ?' cof. ta — fin. X cof. ?') „ ^ 

X fin. .r; coufequently 


cof. X cof. (?)' 

(cof. X fin. cof. w — fin. X cof. ?') 
cof. X cof. 

(2(Cn.x — fin.(p')»— ^ (fitt. x* + fin. ^ nearly. 


X fin. a: IZ — 


and X = - X 
«• 

cof. ^cof. Ip' (2 (fin. x-fin. p')* — — (fin. M* + fin. 

' cof. X fin. cof. pt — fin. X cof. ?' 

From the invefiigation of Mr. Playfair's problem, therefore, 
we have obtained very accurate rules for finding v from X, ^ 
and D, and ^ from Xi (•», 

Now in order to find anequatfon expreffing the relation be* 
tween the latitudes, difference of longitude, and one of the 
azimuths, let AL be perpendicular to the meridian PAO in 
A meeting FK in L, and BK perpendicular to AL. Join IjLE, 
and the aqgle BKE will be equal to the fpheroidal angle OAB, 
and BF£ equal to the angle APB or difference of longitude. 
Let O A B ZZ BKE ZZ A, BFE ZZ ", and x, ?as before, then will 
l.E be ZZ {CD — CP') cotang, x + FE — AD, KEzz (CD --- 

KE 

CK) cof. X.+ (FE — AD) fin. ^ and cotang. A — “gg-* 

Whence by fuhlliluting the valves bf CD, CF, AD, BF given 
above, and rejecting the powers of c higher than the firfi, there 

refttUa 



ON TrtE riGURE OF TitE EARTH,.- .. . I? 

r li 1 A , cof, <P fin. X cot « — fin.<pcof.x 2c : Sdlutto of th# 

A= rt E*!j£ 

• *“ if • »f • l£«&A. 

, Y AIU. «/ j t^nig rh flf MChapJ * 

fpb^ical triangle, and 90® — $, 90^— ‘X the' tides; alfo A'' joining two, ‘ 
tbe^fupplemdnt of the angle oppofite thC; fide 90?— ^ ; then ^ 

cof. 0 fin. X cof » — fini<l>eof. X 


will cot. A^= 


col. ^ fin. u 


. Ai , cot x.(fin. X 

ouently cot A rr cot. A — — * + r-r- ^ 

f Col. (p cot w 


i and confe* 
fin. 


c ' - 


Whence as Ai A' are nearly equal, we obtain A zr A' + — • 
cot X (fin. X— fin, y) ^ 


2 fin. A'* X - 


which will be found 


COL ^ col. CD 

abundantly Accurate in pra6tice, but if the fquare of c lie re-' 

. - - 2 fin. A'* cot X (fin. X — fin, <p) . 

lamed, and :r-r- be putr: M, 

col. ^ fin. w ‘ 


and fin. cot x x' 


fin. X cot 2 X -f- 2 fin* X fin. — fin. ^ 
cot ^ fin. V 

—cot* A X M^ssN, A will be = A"' + — — N 

a a* 

inord accurately* The rule may be thus exprefied; let the 
colatitudes of the two places, and their difiereiice of longi- ' 
tude form the Tides, and contained angle of a fphertcal triangle, 
of which find the bafe angle at the place whofe latitude is x, 
L and let it be zi and the correfponding angle » of the 

J fpheroidal triangle will be ir ^ X 2 fin. x 

f cot x{fin. X— *fin. ^?>) ^ ./• .i. ? r 

* — ; ' — In like manner if be the angle ot 

I cot P col. w - & 

the fpherical triangle at the place whofe latitude is (p, the cor* 

refponding angle jS of tlie fpheroidaf triangle will be found to 

, . bc = ^'-i X 2fiu.^‘ X Con. 

a cyl. X cot CD 

fequenUy » + /S .s =V + yS' - - X ,j. ■— x 

^ c . cot ^,(fin. fin. x) z:z 

2 fin. *'* con ^ X '2 fin. x coCrcSTi 

c 


a (fin. cof. X* — fin, g'* cof. »*) (fin fin. (Q 


cot X col. ^ cot « 
Voc. VIII.— May, 180^. 


bttt by 
fplierics 



Cpiicrics tijerefore» + 0'^ 

if' we pawiers t( c higher tlian |he wlljch W 

V. ^ ihfeeSile. kence the principle laid dowft by Mr. Salby» vi«.\ 
^ fpWoidal triai^te, of which the angle at the ^le 
|tHn^ two ahd iite tai^o fides are given, the funi of llie angles at llie bafe' 
^waplacei, jg ^ as in a fplierical Ifiangle, having the feme fides* 

ja^d Ihc fame vertical angle, is verified, and therefore the eon* 

:, ! ' eluding remark of Mr/Bfey fair is hafty and ungrounded. Bilt 
perhaps Mr. F: in hisfidiition retains the focond power of c, 
and ohjtcls to Mr. Dfitey's principle bepaufe its coefficient 
does not vaniffi except in particular cafes. If fo, the objec*^ 
' tion is frivolous, as the dilfercnce is fo fmall as fearedy to be 

computed in the cafes that' occur in practice, and too fmall in 


any cafe to lead into error or deferve attention. 

The preceding theorems for the folution of fpheroidal tri- 
Angies will be found extremely accurate, when applied to fuch 
as arc deferibed on the furfacc of the earth, on account of the 
finallnefs of c meompariibn of o; and in like manner others 
muv be deduced, when different parts of the triangle are fup- 
poled given. Thus if X, «, and D be given j let a fpherical 
triangiu be conftru6led with one fide = 90® — x, another 


fuch that fin. i d SSI and the contained angle = a ; find 


the other fide 90 --- P®*® other azi- 

muth and we fiiail have equations of this form (ps^^ + 
Pc, fcj = w' -(- Sic, and ^ 2 = jS' 4- Rc, where P, R are fenc- 
, lions of X, «, D, which may be derived from tlic fofcgoing 
equations by proper artifices.^ But the formulx, except in 
partfctiW cafes, will not be found fo fimple as The former. 
,, Thefe, however, and feme new theorems applicable to Irtgo- 
iiiomelrical furveys, 1 (hall delay to feme future communica- 
tion. In the mean time, it may not be foreign to the^fubjefit to 
vf the remark, that the arch of the meridiaO, feid to have been lately 
mea- mcafiiredin the My fore country in the Eaft Indies, by Brigadier 
Major Latnfaton. gives thedegree, in latitude 12®.32'N. ^ual 
‘ to Fathoms j which compared with that of 60795 in la- 
titude 47 •.2V N.' gives for the compreffiot^ at the pkile?, 
a quantity differing ^ery little from the mean deduced from all 
the meafures of degrees. But it mutt be cotifeiled that there 
appesih' at prefent to be two very important objeditbns agai^ 
the accuracy of Major Lambton’s meafure. The I^yfor^#. bn 

account 



»RILL Foil StO\VtK6 FtA«. 

Itcount of the Irregularity of Its furface and its uncertain el6« . ; < 

vation above the level of the fea, is an unfit country for 

tainlng a' nice point of ^his kind, however well fituated b 

conne^ing the eaflem and wefiern fides of the peninfula ^SSlSSi**** 

geo^phlcat furvey ; and the Major« from his account in tbe.oMi^i ; 

7th volume of the Afiatic Refearches* feema to be fomewhat 

doubtful of the exadl length of his chain* NeVerthelefs it is 

probably to India that we mull look for the means of finally de« 

ciding this long contefied quefiion. There, and there only, 

we find many trads of country highly favourable to this pur- 

pofe; and it is to be hoped that the £afi India Company, while 

anxious to afeertain the extent of its pofiefiions, will not en^ 

tlrely negk£l the interefis of fcience. 

I am. Sir, &c. 

PERIGRINUS PROTEUS. 

Portjhtouth, April 7, 1804-. 


IV* 

Dejeription and Dramng of a Hand Drill for foxioing Peas, 

Beans, fyc. Communicated to the Society of Arts, by tlit Jneentor, 

Mr* Robert Green, of Wejhcratting, Cambridgejlure^* 

To CHARLES TAYLOR, Efq. 

SIR, 

I HAVE Invented an engine to fowpeas; with which I have Very cconomicat 
fown all my peas, to the amount of 40 acres, at the price of Is, forfowiflg 
per acre, and think that my peas are much better than thofe^***" 
fown any other way. It is alfo on a very fimplc plan, and the 
expence 8f it when complete is not 2/. It is ufed by manual 
labour, without any horfe ; and it will draw the drill, fow the 
peas, and cover them at the fame time, and will fow them 
much rounder than any other I have yet feen. 1 likewife find • 

1 can do it much cheaper tlian with any horfe, and am of opi-* 

^ To whom the filver medal and ten guineas were voted by the 
So^icjtyl . 4 complete machine is placed in the repofitory^f the 
Society. ’ ^ 



, r ^ ^ bUlLt FOR SOWifcTG PEAS* 

> V^<koiioibSc»I nion that it fows much better than any drill I have feen. if 
, Society wifti it, 1 will fend a model for their infpec- 

• 

I am, Siu, 

Your obedient Servant,. 

ROBERT GREEN. 

Wefiwratting, Cambridgejhire, 

June 27, 1802. 



SIR, 

I H A V E fent the engine for fowing peas, in order that it may 
be laid before the Society for the Encouragement of Arts, &c. 
1 intended to have fent a mbdel of it, but afterwards thought 
that the engine ilfelf would be more acceptable to the Society. 
I made it myfelfi and have fown with it 26 acres of land in my 
own occupation. Mr. Piper, a near neighbour of mine, has 
fown with it five acres ; and Mr. Cock, of Blunt^s Hall, 
Wratting, in Suffolk, 25 acres, at ihe expcnce of 1,9. per acre. 
Several other gentlemen had drills of me for fowing peas. If 
I give my men 1 » 6d. per acre, they will fow for me two acres 
in one day. I can with my own hand fow one acre in five 
hours, and at the fame time fow the peas, draw the drill, and 
cover them, and make full twelve drills and a half to the rod. 
I likewife produce the plant much bandfomer than any other 
feen in our country, and at a very trifling expence. By this 
too, the labour of horfes is fpared, w'hich we find to be a very 
material circum fiance. It will be a moll excellent engine for 
gardeners in the neighbourhood of London ; for I will be bold 
to fay, that no man can fow with his hand, fo as to equal this, at 
a very trifling expence. 

I have fpent much lime in making implements of hulbandry, 
but have made none fo ufeful as (his ; for it is Ample in its con- 
ftrudion, may be purchafed by any man, the expence being fo 
trifling, and faves the labour of horfes. 

1 remain, Sir, 

Your mo<l obedient Servant, 

Wefi:{;raitmg, ROBERT GREEJf. 


De/cHjption 



BRILL FOE SOWIKG F£A«. 

Defcripiim of the Engraving of Mt^ Robert Greek’^ Hand* V^itconon^l 
Drill, fm'foxmng^Fetts, Beam, if c. Plate IL ^ ^for fowing 

Fig> 3< a a. The wheels placed upon a wooden axis h, which ' 

' is fquare at each end» but round in the centre. The fquare 
ends of the axle have holes throughout them'^ at difierent dif- 
tances in order to depoiii the feed at nearer or more difiant in- 
tervals^ as may be wanted. 

c. The box in which the feed is placed : the axis h is cylin- 
dricah and has holes made therein proper to receive the feeds, 
which by the revolution of the axis are carried forwards, and 
fall through an iron. tube into the ground opened for them by 
the fliare d. When depoiited in the ground, they are covered, 

. or the earth drawn over them by two iron pins or ferapers 
e, fixed on each fide of the tube, and extending fome inches 
behind it. , 

ff. The handles of the drill-machtne, by which it is pufhed 
forwards. 

Fig, 4. Shows an enlarged view of the interior of the feed- - 
box c, above mentioned, and holes for the feeds placed in a 
fpiral line, in order to drop the feeds more regularly. 

g, Is a fmall brufh within the box, which rubs againfl the 
cylinder, to keep the holes clear to receive the feeds. 

Fig, 5, Is a (e£lion of the machine, where a is part of 
the feed-box ; b, the round part of the^ axle, which delivers 
the feed. 

d. The fliare which opens the earth. 

h. The tube through which the feed falls. 

*, The mouth of the tube, and one of the fins which draws 
together the foil, and covers the feed. 

k. Is ^ fmall door, to be opened occafionally, if the roller or 
tube t^e out of order. 

l, A iirong flat board, to which the icon work is ferewed. 

Fig, 6, Shows an enlarged plaa of the iron work, when 

the machine is reverfed. * 

d. Is the {hare. 

«v The hole from which the feed is dropped. 

« <r. The two fins, or ferapers, which coilea the earth and, 
cover tHe feed. * 




djk VKOJUCTILZS rMM tnit MOON. 

'mm' t ,, ^ 

AT. B, Thifc length of the upper rim of the feed-box of the 
machine in Fig* 3, being fifteen inches, will ferve as a fiandard 
for the meafuie of the other parts * 


.1 
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Place, that 
ftonefi fall from 
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V. 

w 

Enquiries concerning tlte Methods of invejtigaiing the Courfe and 
Velocities of a Body Jhppofed to he profe&edfrom the Moon to 
the Earth, By a Cm re^ondtnt. 


To Mr. NICHOLSON. 


SIR, 


Among the various theories concerning the fiones fallen 
upon the earth in difierent parts of our globe, (the fubjefts ot 
Mr. Howard's Analyfis}, that which De la Place has ventured 
upon, though apparently incapable of proof. Teems the leait 
improbable, namely, riiat they are projeQions irom the lunar 
volcanos. Surely, Sir, whether this is or is not pojfible, may 
be mathematically demonfirated, certain data being allowed. 
If you, or any other able mathematician, could find time to 
do this, it would be a great gratification to fee the folution of 
thefe quefiions, 

. We mufi afiume as data, That the denfity of die materials 
compoling our fatellite. Is precilely fimilar to the denfity of 
our globe ; and that the moon has no atmofphere to refifi the 
projedioD from its fur&ce, or fo Imall a one as not to be cal* 
culated upon, fince, probably, it Is rare and low, perhaps not 
more dian one-fixth of a mile high. 

Now their relative bulks and diftances are pretty uell afccr- 
Itained, and wc will take them to be precifely known. 

Their comparative centrifugal fofees may eafily 6e calcur 
*]ated, as the moon re\olves about 27 times flower about its 
axis than the earth about hers. 

Thefe points mull be fettled, becaufe particularly the lalt 
mufl have confiderable efled in determining the line faefa prol 
je£ted body would deferibe. 

• This account was alfo Aipported by a < certificate from right 
peribns* who had ufed the drill in Towing 1 13 acres of hnd, and of 
farmers who witaefied and approved its operation* 



, MOjffCTlLES FROM THE MOON. * » 

Let US fuppofe too,' that this body weighs one bundircd » 
weight. 

What will be the velocity requifite to overcome the mutual to be iiii. 

attra^ons of the moon and this body, foas to project it be)ond 
their powers; remembering that its velocify will be coiuinually 
diminifhing as long as any attrafling power ads upon the pro- 
jedile, and calculating the aid it would receive iiom the cen- 
trifugal force. 

In the journey of 240)000 miles through which it has to tra- 
vel in a dired line, is there any free fpace beyond the fphere 
of the moon’s atlradlion and that of our planet’s ? If fo, at wdiat 
didance from the moon will that be found ? and at what dif- 
tance from the earth ? and with what velocity may it be fup- 
pofed to travel through that fpace ^ of courfe it will be much 
flower than when firft projeded. 

As upon entering the limits of the earth’s attradion its velo- 
city will be again increafed, t/uare its rate of travelling to the 
earth ; and, taking the ,three reckonings into account, in how 
many days and hours can it* be mathematically dpmonflrated 
that it would reach our (olid globe ? 

Acted upon by the united forces of projedion, centrifuge, 

(if 1 may coin a word) and the motion of the moon in its orbit, 
and the Force of attradion and orbital motion of the earth, what 
will be the precife line it may be prefuiped to deferibe in its 
courfe ? 

Woui4 have a revolving motion during fome part of 
its courfe ? 

What are the calculations by which wc may be enabled tp 
judge that 3 or 5 times the velocity of a cannon-ball, at thp 
ipoment of projedion^ would enable it to counlerad tbefe im- 
pediments ? 

It has fu^prized me, that the numerous late publications men- 
tioning this theory, have not detailed the mathematic procefles 
f)y which it feems capable pf being folved, or of proving ita 
fallacy. • 

I hope. Sir, you v^lW not think this obtrufion impertincist. * 
you obligingly and fatisfadorily complied with my requeii in a 
note concerning Col. hlaquiere’s gun to throw double beaded 
fhot ; this has emboldened me to exprefs my wifhes on the fubjed 
•f this letter. But 1 do not wifh to have my ignorant queflions 



THR£E-FURRO«r PLOUGH# 


U 

lopd jour valuable Journal^ though I ftiall feel tnjfelf much 
obliged bj any further Infoimation upon this head. 

* 1 lemain. Sir, 

Your moH humble fervant, 

A CONSTANT READER. 


VI. 

Draviint* and Defcriptton of a Ihrce-furroiv Plough. Bp th( 
EdmvjjdCartwhk^ht, offPobvin, BtdJo)i[fhiicf 

' To CHARLJ:S TAYl.OR, Efq. 

Dear Sir^ 

Economical I ENCLOSE jou a certificate ot the pci lormance of a ploiigli 
of my invention, winch has or rafioiuJIy boon at v\oik Ihiough 
the whole furomcr. horthisUil ioitni^ht, ii ! % Ihth uled 
for ploughing in wheat under iuirow . 'tin ugh a very ulelul 
inftrument at all limes, it is parliculaily vulu.ihlc at the feed 
times, and the turnip lealon ; huaufc at rhule times it Ire- 
quently happens you lofe the moil f.ivouiable opportumlies^ 
tor want of ability to execute your oju ration , wdth fiifficient 
difpalcii. 

Weekly faving I need not calculate to y ou Iht fu \ ing oi^ the ufc of this plough, 

4 l. |g jgj, j |]jean) With a pair ot bodes, 

without a driver. A pair of horfes and a ploughman cannot 
be laid at lefs than bA. per day. As two lets oi thele are laved, 
the weekly faving by the ufe of this plough amounts to no lefs 
llian 4f. 16f. 

Applicftblft to Ufeful, however, as I find this inflmroent on our light level 
^ « equjlly calcu. 

cultivation. Jated for all foils, oi all kinds of ground. For infiance, 'where 
the ground is very uneven, or the ridges are narrow and fieep, 
i would not ufe it; neither when the land is very foul with 
'• root weeds. In all thefe cafes a fingle plough is certainly to be 
preferred ; but in all cafes where the ground is in a tolerable 
fiate of cultivation, and where it lies reafonably level, it will 

be found a mod valuable acqulfition. 

«■ 

* * From the Tianfaftions of the Society of Arts, who voted him 
^ tbe iilver medal. A model is placid in thtir repontojy. 

I win 



THRi:R.>’CX]aOW PLOUGH. . 

• ' 

I wiH tha^^k yo\^ tc communicate this letter, and the certifi- 
cate accompanyirg to the Committee of Agriculture; andl 
and if they are difpofed to think favourably of this invention^ 
i will fend j ou a model for tlieir infpeftion. 

. 1 am. Dear Siit, 

Your very obedient fervanf, 

EDMUNn CARTWRIGHT, 

^i'ohurn, 0^9, 20, 1802. » 

This h to certify, that the three-furrow plough invented by Certificatei 
the Rev. Edmund (Aulwrli^hE ploughs a furface of twentj'- 
feven Incbt' each bout, and that on light land a pair of horfes 
regularly ploughs three acres per day with it in a workmanlike 
rnunner. 

JOHN DUCKITT, ejf BaiUff to 
his Grace the Duke of Bedford, 

WILLIAM BAXTER, Jjjijiant, 

./une2)fi, 1802, 

Dear Sir, 

YOU herewith receive the model of iny three-furrow why this plough 
plough. faVes power. 

The faving of ])ands, and conlequently of cxpence, in a 
plough of this kind, is obvious; but why there fliould be a 
faving of power, may require to be explained. 

I need not obferve to you, nor to any man who confiders the 
a6lion of a common plough., that a very material pafrt of the 
labour in ploughing, arifes from the friction of the land fide and 
the foie; of the one againfi the fide of the furrow, of the other 
againft the bottom. In a < Cngle plough a certain length and 
width at^ required in thofe parts of it, to make it go fteady ; 
and even then the effe^ would be imperfedlly obtained, did not 
the ploughman affift by the leverage of the handles of the 
plough. Hence it is clear, that the lefs dirpofition any plougl^ 
has to follow the draught in a firait line, the greater is the labour 
j of ivorking it, becaufe the ploughman in that cafe is to exert a 
greater power of leverage to keep it fleady. On the contrary, 
when two, threei or more ploughs arc combitted, th^ ferve 
to fteady ekrb other, and require comparatively very little 
power of the lever to keep them ina ftrait Une. Under thefe 

cirpumflances. 
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TIMtEB-fUKROy^^/lOUCff. , 

circumltances, neitlier the firft nor Aednd plough has any foie 
or land-fide Wtiatever | and even the, third does not require fo 
much of either as a fingle plough. I calculate the faving of 
power from the eoniideration alone^ as equal at leaft to otie 
plough. What &rther power is favedf I attribute to the light* 
nefs and compadinefs of the ind:rument. * 

( aip willing to think the fiinplicity of its couArudlion, and 
the manner of fixing the plough (conhfiing but two parts) 
to the beam« will not efcape your obfervation. When the cutter 
(for as it is both coulter and (hare, 1 can give to it no other 
iingle name) requires to be fharpened, or new-laid with fleelj 
by drawing the two bolts the whole is fet at liberty. 

1 make the ploughs to fit each beam indifcriminately ; becaufe 
when the land is too flrong, or too foul^ to work tlie three, I 
take off the fepond plough, an4 transfer tlie third into its 
place. 

You will obferve the centre of the whiple-tree lliifts. By 
this contrivance, the power of the horfes is equalized,* though 
they may be unequal tn flrength, the longer lever being given 
to the weaker horfe. 

Should the Society wifh for any farther information, it wIU 
give me pleafure to furnlAi them with it. 

1 am, Peak Sir, 

Very truly and fincerely, yours, 

EDMUND CATWRIGHT, 

fTobum, December 14-, 1802. 

Charles Taylor, £fq« 


lieference to ike Engjaving qf the Uev. Edmunp Cart- 
wright’s J hi ee^^Fut row Plough . — Plate II. Fig. I, 2. 


D^fSxfption of 
Mr. Cart* 
Wright’s three* 
burrow plough. 


Fig. I. AB, the two wheels of the plough, the* wheel B 
being full one-feventh in diameter larger than the wheel A. 

C D £, the three beams of the plough, of which C is the 
^ihorteA and £ the longeft ; thefe beams are hted in tfaeflrong 
crofs piece F, at equzl difiances from each other, and braced 
by another crofs piece from C to £• 

G H 1> the three cutters which anfwer the purpofe of both 
coulteaand mould-board, eadi being formed together, or ihade 
of one piece of beaten iron. Each cotter is ferewed to its beant 
by tl^e flangrng-irpn 1^. 

^ f T 
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^ LM, (he two handles of the plough, the lower extremities Dcftripiaoiiof 
of which are fixed in the Jtwo outer beams C E, and conne^ied 
by a crofs piece to make them firmer.** The handle L is 
longer than the handle M, in the lame proportion as the beam * 

C is fhorter than the beam E. ^ 

O P, two upright pieces of iron fixed in the crofs piece F, 
having two holes at their fummits for the reins to ps^fs through 
which guide the horfes. 

S| an iron bar which Hides up and down near one end of the 
crofs piece F, to raife or lower the wheel A. 

Fig[ 12, Shows a detached portion of the firong croft piece 
F, to explain the manner in which the whiple-tree iliifts (R) 
are fixed in front of that crofs piece, 1^ as to regulate oi equalize 
the power of the horfes. 

S, a bar of iron, the lower pari of which forms the axis of 
the wheel A, the upper part Hides In a groove, in the crofs 
piece, F, and has holes at difiereni diHances, It may be re* 
tained at any height by an iron pin T, which pafles through the 
crofs piece, and one of the holes ef the iron bar. The real 
plough is nine feet long to the extremity of the handles and each 
cutler turns a nine^^inch furrow ; from ceiAre to centre oF the 
beamS) being nine inches. 


VII. 

the State of Science among the earlier Nattone of Antiquitj/: 
i and more fjpecially of iho/c Bejbarches iihich conftitute the 
of Aljtemy. Jn a Letter from £. P. 

f 

To Mr. NICHOLSON. 

Rofeommon, Afril 1, 1804. 

SIR. 

It it an authenticated ia£t, that much of our late fpientiific R«fonsfi>r 
acquifitioti, and many of thofe fefits which the experiraenu! feU 

genius of the prefent age is daily bringing to light as original 
difeoveries, were well more ancient periods of theh^wn to astU 

worldl; and there is abundant reafon for fuppofing that, in^^he* 
mifiry and metallurgy, the philofopbers ot thofe ages were fa- 
perior to ^ofe of the pdent day* 
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ANCIENT STATE OF SCIENCE. 

. 

But we mufl mount up much higher than what are called the 
dark and barbarous ages of modern Europe* or even of any of 
Ihofe revolutions in the of which hiflory has tranfmitted 
any detailed accounts. — Science had began to decline previous 
to the earlieil hifroric relation which is extant* and there ap- 
pears fufheient evidence that the Greeks and Egyptians* in 
their hieroglyphics, their allegoric devices, and in their my- 
tliologic my/ieries, which they had blindly received from their 
enlightened predecetrors, were recording for poflerity a ferics 
of phyfics, of which they were ignorant, and which is now 
gradually unfolding. 

Tlie univerfal rage for penetrating into the fcicncc of al- 
chemy* not only indicates the fcarcily and value of gold in all 
ages, but evinces, 1 think, that there has always exiflcd fomd 
tradition of fuch a tranfmutation having been once cfle6led. 

The decompofilion of water into difiercnt gafes was cer- 
tainly once known ^ and our recovery of that fublime phe- 
nomenon, which feems the key to the great laboratory of 
turc, bids fair to redore to mankind the mofl important fads 
which have lain in obfeurity for fo many centuries. 

Of thefo, alcheiily will probably be one; it lias deeply ex- 
cited the attention of fome eKcellont cheinifls in this ifland, 
with whom I have the honour of being conneded: of any 
progrefs we may herealter make, you fliall be immediately ap- 
priicd; and if you, or any ol } our ingenious correfpondents 
arc engaged in a hmilarcouife of experiments, we might mu« 
tually aflTiil, and abridge each others labouis. 

I have the lionour to he, I 

Your finccre friend and zealous well-wilher, ' 
. E. P. 


S. A feries of experiments on this fubjed will probably 
throw confiderablc light on the lunar (more properly lunatic) 
flones, the rational phenomena of whidi you have takei^ fo 
much laudable palps to elucidate, 
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Machine f'qr cieariug roa.ps.. 


Sid 


vnii 

; Dejcriptfon ^ a Machine for Clearing great Utnids from Mad, 

. Communicated to the Societj^qf Arts, by the Ihvenior Dr. John 

WiNT^RBOTTOM, of Ncwbur^, Ber/ca*, 

In a defcnption of this machine, I' dial I briefly police the W«Mn« fyf 
flve principal pirts of which it iscompofed; the frame, the f^m 
fcraper, the chain, the fledge, and the pole ^ becaufe a very 
accurate model accompanies this paper, made upon the ufual 
fcale of one inch to a foot. 

Tho frame (fee Plate h Fig, 1,) conflfls of two pieces of 
timber AA, which at one extremity are formed into a pair of 
fhafts BB, and at the other are llrongly united by three tranf- 
verfe pieces CD E. 

The fcraper F is placed under this frame-work, in an 
oblique diredlion, at an angle of 30®, between two of the tranf- 
verfe pieces CD, and confequently forms an angle of 150® 
with the line of draught. By this pofition of the fcraper, 
the machine, when ufed, adtually clears itfelf from the mud 
as fait as it is colleficcl, and removes it into a heap on one 
tide, after the manner of a plough. 

The chain G is connedtcd v^ifh a piece of iron- work H, 
which projects from the lower end of the fcraper; for here, 
additional power is required, as the whole body of the mud, 
which has been collected, muft pafs off by this extremity. . 

; ‘-Some advantage has alio been gained by making this end of 
the fcraper fliorter than the other. 

' The fledge II is conflru(!Eled upon the upper part of (he 
frame, that by inverting the machine it can be tranfported 
without injury tO the fcraper, over the rnofl. rough and (tony 
toads, or pavements, to thofe places where its ufe is par- 
ticularly required. 

Thepo/eK, which is moveable, ferves the purpofe a 
rudder, that when the machine happens to be forced by any^ 
great w'clght of mud, or folid body of earth, &c, from iu 
proper difedionj it can be eafily reftored to its former pofi- 
tion i and it may alfo be obferved, that tiie moderate pr^ure 

♦ To whom the diver medal was voted. There is a model In 
-tlie Society’s R'epodtory. 
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: ^jNto fer of Ibeliand i»pon the pole tends to make the machtise flead^^ 
and therefore caufeg it to work to more Advantage. In the 
, model, the pole is made only ten inehes hnig» inilead of fif* " 
lecn^ that It might hctiipy lefs fpace in the box. The plat^ 
in front of the fcraper, and upon the (ledge, are made of 
caft*iron. ' 

Operation; ^ 

For the operation of the machine, two men fmd four horfes 
are required : one man to drive the horfes, and another to tak^ 
the management of the pole and the diredipn of the labour 
to be performed. The faorfes 'are to be worked double, atf 
commonly pradtited, two being employed to draw by the 
(baf t<i, and two by the chain above deferibed. But the manner 
of ufing the machine will be beft underilood by the following 
(ketch. Plate I. Fig. 3. 

The firftprogrefs of the machine marked No. 1, commenc- 
ing from the arrow-mark, will remove the mud in a line to 
the right ; the firft return. No. 2, will remove another part 
of It to the left. The fecond progrefs. No. 3, will lake up 
what is left by No. ), betides the quantity which is upon the 
fpace now to be palTed over, and will remove it all to the 
right. The fecond return. No. 4, will operate in a (imilat 
manner with regard to No. 2, and remove that to the left. 
Thus, by four lengths, more than twenty feet wide of a road 
can be cleared ; and ibis has been frequently performed in the 
pretence of feveral perfons. The number of lengths may be 
incrrafed at pleafure, according to the width of the road. 

In the neighbourhood of London, where there is incclTant 
travelling, it would bo aclvjfeable to ufe two machines at the 
(anie ti'iie, one immediately following the other, as in No. 1 
and 3, which will leave a fpace fufficlently wide for the 
largcfi carriage to paf>, without difiurbing the mud already 
(craped up. 

'I'hcre is one advantage in the operation of this machine 
worthy of being noticed, which is, that by the ufe of it the 
* road is made more even and fmootb, the fmall holes being 
filled up by the more folid parts of the mud ; whereas, when 
loads are feraped in the uAial way, by hand, all the irregu- 
larities are increafed, and become the future depofits of water 
and \t is univerfally known that thefe puddles, as they are 
called, are the chief caufe of the deflrud^ion of roads. 
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* It fads been ohCerved^ that ftones are fomeiimes foi^ up Micfaiae far 
by the machine; ^bot^ it appears to be thofe only which pro- 
jedin fuch a d^g;tpit as t<a dangerous to‘the traveller^ and 
which require to be broken for the more eiie^ual mending of 
the road. * 

I can fay nothing concerning the effeA of the machine 
upon dufty roads, having had no opportunity of trykig it at 
that feafon of the year. When, indeed, the roads are watered, 
as about London, there is no doubt but a great quantity of 
that dirt may be removed^ which, in a few hours of fcorbh* 
ing lun> would again be Converted into a body of ^dufi. 

If it iliould be objefled, that the machine is too large, and 
that a fmaller one, which might pafs over half the fpace of 
aground that this does, and might be worked by two horfes, 
would be better ; 1 muft beg leave to anfwer, that, in my 
opinion, with a Icfs one there would be much labour to little 
purpofe ; becaufe this machine, which paHes over a fpace of 
about fix feet and a half, will not, in Ibme places, when the 
roads are very wet and very deep, leave more than three feet 
clear, the mud on each (ide falling in and filling up, to aeon* 
bderabie extent, the fpace already pafTed over ; it muff there- 
fore be obvious, that, under fimilar circumflances, the 
trade of a fmaller one would almoft inbantly be obliterated. 

Testimokiajls. 

I am fo anxious that the Society (hould have ample fatis- 
fadion on this head, that 1 fhould be happy if they would, 
before finally determining on the utility of this machine, coni- 
defeend to make forne inquiries in this part of the country, 
where it has been publicly tried. 

i can however mention, with feme plcafure, that feveral 
gentlemen, aiEling as Commifiioners of the Koads, have ho- 
noured me with their attendance during various experiments ; 
and, having witnefied the very powerful cfie^ls of the ma* 
chine, they have given it their public approbation at the lafl 
monthly meeting, when the following entry was made in their • 
ifiiniUe-book 

'' At a meeting of Trli floes of the London and Bath roads# 
held at the Globe Inn, Newbury, on Monda), the 21ft of 
February, 1803, At this meeting were prefect, James Groft, 

Efq. 



Machine for ciearino roads* 

Machine for i^fq, Frederick Cowflad, Efq. Rev. Thomas Beft, Mr. Richard 

Bailj, Mr. Thomas Clark, Mr. John Baily, Mr. Jofepii 
Tanner, Mr. Thomas Pocock. 

Refolved, that the macliitie invented by Dr. Winter-# 
bottom, for fcraping off mud from turnpike roads, will be of 
public utility, and fave confiderable expence of labour 

After this public leftimony in its favour, I might perhaps 
be cxcufed from producing the certificates of a few indi- 
viduals: it will, notwithftanding^ be neceffary to give fome 
eftimale of the probable faving to be expefited from its ufe. 

In all trials made previous to the Sift of February, the 
machine had been worked upon no meafured extent of ground; 
but the general were fuch, that feveral perfons of great 

experience in the rwanagemenf of roads, rated the daily work 
of one machine only as equal to tlic labour of fifty or feventy 
men : fifty being the loweft eftimate ever named. * 

A few days ago I direCled fome work to be done by meafure; 
and I can now ftate it as the apinion of two very competent 
judges, that one machine will clear three miles in a day, 
twenty feet w'ide (confifting of four lengths, and making lK*e 
day^s work twelve miles) w'bich is confidcrably. more than 
120 men can do in a day. 

^ ’ I s, d. 

, 120 men, at 2^. per day 12 0 0 

Four horfes and two men can here 
be hired , to work the ma- 
chine for the day, at - 1 5 0 

DifTercncc « - - 10 15 0 


At a diftance, where carriages run principally in the centre 
of the road, the chief bufinefs in the management of it con^ 
^ lifts in keeping the tides clear and open, ^ One machine may 
therefore be occafionally employed in outfide work only; that 
is, may go fix miles, and return, (making twelve* miles, as 
< juft mentioned) with 4.he faving already given. 

WHiatevcr furprife thefe calculations may occafion, the 
Society will perhaps be fatisfied that I have not over-rated 
them, when ! produce the refult of a fair experiment, >made 
on the 25th of February, in the pre fence of /bur tru flees 
(Frederick Page, Efq. Francis Page, Efq. Mr. Thomas 

Clark, 



MACHINE FO&,«lJkAftt«e 

CJark^ Mr« Jolin UaQy^) ajnd % whicii it 

that two inilo9^ bymeafura^ <tn ^ toKeadiAj^i 
deared iiom miid> 4|» tlie Wlent of iVc^ 20 feet widV^ By 
two machines^ in the fpal^ of two boars and a half, by the 
watob f and the worit: wa$ jcalgi^ |o Be ecfoat to the labour of 
more tl^ eighty inen io # day. 

The fttcods of this eapeTimenf was fo fatisfiuStory to the 
»above«JiamB(l tralteei, for I yms »ot prefeot on the occafion^ 
that thdy dire^ed, wilbout nay knowled^e^ the remafn#r of 
our diflri^ )fi this fOad« extending feveti mtles^ to be cleared 
in the fatbe manoer; and 1 can now d^clarej^ with fome 
degree of p]eafure« that this was adbally conipleted by two 
snachiitA jlit one day« vja. on the following fhy, the 26th of 
February. Of this day^s work 1 have heard it affirmed, by 
kn experienced furveyor, that if could not have been done in 
one day by 4*60 men# 

I confefs that I am myfelf unable, from the want of praci^i. 
tical knowledge on this fubje^, to form a comparative eftimata^ 
between the work done by this machine and by band ; I have 
therefore fought for information from perfons of refpedable 
charaders, Who have been furveyors, or renters of roads lor 
many years : and 1 have been affiired, as well by tho(e who 
were prefent at the experiments, as by others who examined 
the roads afterwards, that it would require dxty men a mile, 
to do the work in ohe day, which a fingle machine will ac- 
complifh at four lengths ; and it has been al^ady fliown, that 
three rades can, without difficulty, be cleared tn a day ; one 
machine will therefore do the work of one hundred and eighty 
men. But I have taken the average at only two thirds of this 
eftimale, viz. at forty men per mile inflead of ^xty, being 
more willing that the power of the machine Ihpulcl at prefent 
be understated, than that the public fliould be deceived or dif- 
appointed concerning it. 

Tl*e truilees of the London and Bath roads, being defirous 
of having thefe two machines, which bad been conftrufted on 
my a^ceutlt, and under my oWn infpeflion, for making the 
experiments, I have confented to difpofo of them: and as far 
as 1 am now able to judge, |bc pricv of a machine complete 
will be about ten guineas. , 

Finally, I muft bog leave to advifc thofe wjio are imbued 
to make a trial of this machinei fo be careful whom they in* 

Vqc.VnL^MAY, 1804, D tend 
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' M'AGaiKA "#<>&' aoAas. 

f ^ It " 

: , tcitd toea^ploy in (he ecmdindfen of (pt jiQUre ihemt 

' fufficient ip attend only to model ; 

!; but it i$ ftbfolutely o0ceflkry tbet‘ the pifts/ opd ef- 

pcciuliy^ the two braees behind, Aiouid }h tOj^^er, 

othetwife it will be imp'offibie for it to wiibftapd (h^ force (bat 
meil foraeiimc!* be exerted upon it by four, {i^baps by 6af 
' Lorfes. The feraper maybe m'ade of beech or e|m> &Ga bati 
the other parts ought to be made of i$(li ; and I muib pof* 
ticulairly recommend thefe materials to bo well leafoned ; ali 
which circumftances were minutely attended to in the two 
machines which were made for me Mr. Jofcpb Mofs# ,of 
« Grecnham, near Newbury. 

JOHN WiNTEftBOT TOM. 

Ceitificates from Mr. Geosge Goddard, Grcenham, near 
Newbury, Mr. Francis Page, Mr. Frederick Page, Mr. John 
Baily, and Mr« Thomas Claik, accompanied (he ajbove paper; 
gating, that on the 2,'ith of February laft, two miles had been 
cleared in two hours and a half, by two of Dr. Winterbottom's 
machines. 


Ih’fej^cnce to the Engraving of Dr, Winterbottom's Ma» 
chine for Charing Roads from MuA,—PlaJte I. . 

1, A A. Two pieces of aAi timber, forming at one 
extremity a pair of (liafts, BB. 

CDE. Three’ tranfverfe braces to fecure firmly the tim* 
bers above-mentioned. 

F. The iron plate, or front of the feraper, fixed within 
.thebrhees CD, at an angle of thirty degrees, extending on 
the Airlher fide two feet, and on the nearer fide one foot and 
a half beyond the timbers. 

G» An iron chain, one end of which ts fiifiened to the 
outfide of the timber A; the other end of the chain may be 
moved nearer to, or further from that end of the feraper which 
depofits the mud, by means of notches in (he iron moaale H, 
fixed to the feraper, and which regulates the draught of the 
horfes attached to the ring at G. 

K* The pole, or handle, to%e made fifteen feet long, 
whieh paifes through the ftrong holdfafts in (he braces C D. 
This<pole ndts as a lever, as the ('craper may be raifed or funk 
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bjrit, at jpf^ftra. The pfttfeia wbo bcl|[W8 it may 
,fcmpc^ itt Mpifidper litte, it to oyercommg any 

it may meet with ip iU #ity> or to giving it additional 
preffiire where neceflafy. * ^ 

' 11« Show the two parts oi tiie tnaehide i^cli form the 
feetk or fledge part <oi^ toe maehine» on which li Aides when 
reveried^ and which '*err^ie it; to be removed from place to 
plate* w)»en the fcraper is not to afe^ Thefe feet are friongly 
Axed to the timbers AA> and ftrengthened by a tranCverfe 
brace betwixt tbein. 

I*. J$ toe iron cliain^ or back band^ which )ies upon the 
I cart*faddle of the horfe in the fiiafts, and which fupporls the 
(hafts. 

Fig, 2. Sfapws* on an enlarged fcale/ the iron-work, fixed 
^on toe outflde of the fliaft<i, to which the chain and horfe are 
attached. 

Fig. 3. Defer ibes, in a fmalL extent^ the track ufuaHy 
made by the feraper in a huge way* in four row«^ commence 
tog at the anow' markj^ in the track No, 1, returning alter it 
has gone any length required by the track No. 52, proceeding 
again by the track No. 3* and forcing the mud colleded by 
the tracks No. J and 3 to the right fide ol the road, and^ on its 
return by the track No. 4, depofiting too mud of the tracks 
No. 2 and 4 on the left of the road, as is more fully defenbed 
in the preceding account, and thus clearing from mud a breadth 
of road twenty feet wide,' by four pafiages of (he machine. 


. IX. 

s 

befeription and Dt awing qf an Ifi/dmulic Machine, with an 
UicowitoJ Jtieral Intuintiom qf eat Date, which hate been 
ybtor brought fomard by later Inventors. Extratied from a 
/ Foreign Work publijhed early tn the loft Century. By a 
Correffmdeut. , 

To Mr. NICHOLSON. ^ 

SIR, 

I HAV£ Igtcly met with a work in French, entitled Recueil AccMintaf the 

d*Ouvraget eitrkux de Mathanutique et tf^amque^ qu 

iion da Cabinet de Monf. GroUier de Serviere, in quarto, Monf. de Scr- 

D 2 prinled'^*®^* 



printed 9i in 1719. ‘ Tbe book li 4rvi<M *nlo Hr^ * 

pet the firft of which contamjl curioas^ngnjM^nj^of deiicaio# 
truta«ry« eGcentric« fwaOi and rofe-wori Itptlery* *ll«S inothods of pro- 

^ dttciog which are lo be4bui)d it) JVft&on^s £xOrq|tGs9« ^ 

and f»l other Idbr works on ihal; HlKillO thu fftri I 

Qiall make no other remark^ than by denuiOdi^g tS$ yM 
correfpondcnt$^ whether ihe ovalcbupk^ or eit^e for 
ing o\cil», was unknown fo late as the period above ijp^^ed. 

If Monf. de Serviere had known itn I fiiould fuppofe he would , 
have introduced ellj)>res among the various figures be has ex- 
hibited. The fecond part of the work confil|s of clocks or 
lime-pieces^ more lemarkablc for fomc fingularity in figure or s 
^ firu6ture« than any improvement in the art of manuring time; 
and^ the third part contains models of hydraulic machines, 

^ * with fome engines for military and other purpofes. Many of 

Hydraulic ma« the h} draulic machines appeal better calculated to be ihewn 
in a model, than carried into efie£l on a larger fcale, and, 
among the other engines, I fee nothing which, at the piefent 
day, would much conduce fo the entertainment of your leaders. 

I have, therefore, fent you a drawing "bf the hydraulic engine 
exhibited ih his 49th plate, and after the defcription, I will 
mention a few other objects which have been thought of more 
modern invention. 

Hydrsnre in«. iV, Fig, 2. A and B reprefent two folid piniems 

c tn ckfenbed. made in wood or metal, and occupying all the interior fpace 
jp!ii™^iwrklng° chamber CD; in which they (urn freely 

IT an iiiiptical and take into each other. The chamber CD is to be well 
and folidly made, having an opening below at D, as in the 
figure, and<a]fo at £, where the aperture correfponds with the 
bore of a pipe F, applied and fixed to the fame. Every tfther 
part is well clofed and fecured. Fig. $, reprefwits tbe cover 
01 cap, ♦ 

This chamber is properly fixed under the water of the well, 
orcillern, out of which the fupplyistobe obtained, aiid in 
this fituation, the elbow or handle G, Fig, 1. PkteVf, ti fixed 
on the fquare of the axis A. This handle is corniei^ with 
another H* by the iron iliding piece I, whicb moves upon 
the fixed pm end iDtb%cs its two eatrem^ies confiantly 
to move alike* ^enever therefore the handle H is turned 
by t{fe firfl mover M L, the other atm G mufisAfo ret^lve to- 
gether with its piniou, and by conTequentse the oilier pinion B, 

Whei 
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'•When fittmi t«rti1(fo Wt <he<r upper 
conAaniljr 0 )iiyr« ^hite the lower vectidfij^ 

the wat«^inlli£it lie> betifei^ Huijr teeth b the lower part tH ^ 
of the chatadierj w3t be cmUi toood till it^ arrives at the « 
part vi^here it wU| be eompM^ ^ cohtanual aaguion^ 
tafbnof Waier^ wbiclV^ bto^hjt Ibther between thetecHh, 

(07 rather peipeb)^ ^iftrtotkjibn of the fpace between 
the two appennodti^ that te&cb the chamber}* So that the 
fluid will enler^ thb pipe F» and be ^rcod to the intended 
place. 

Thos fat i have traftflated from Monf.* de Serviere. The on the 

machine appears to bo ingenious, and though liable to the 
'objefitons of Wear whkb \ ou ver^ properly urged againA the 
fchemesof O. ll. and others*, fccini prefcrabletothem in feveral 
refpedt^ 1 J^hink it would be an improvement, bcaule the axis \ 
and fi to drive by a connexion ol external wheel-work, inAead 
depenuing upon iheir interior teethi which require lobe well 
Agircd and fitted, and kept fo, by not loading them with 
pielTuie of one fuifatc againA the other. It leems fcaiccly 
ntceflary to retnaik, that we have better methods of connec- 
tion for W(>rk at a diAancc in our chtton gear and elfewiietey 
than the Hiding piece 1 ; and laAIy 1 would propofe it as a 
mathematical cxercife to ddlermiiiC tlio law of the Velocity of 
the Huid tluough F, when the* rotation of the machiuciy is 
uniform. 

Among the machines which I believe have been coiifidercd OW 
as of later date, but are found in this woik, aic the engine 
mentioned in DcfaguUcrs, for railing watei by a lofing and Lo^n|$ and gain- 
gaming bucket, and regulated by a fly ; the chain pump, bf 
which Cole had a patent, but which is known to have been 
of very ancient ufe in the Chintfe Empire; the Iiorfe mill -Adam W4lwir*a 
worked by the wheels of a carriage, as lately propofed by the 
ingenious Adatp Vf'alker; and the gouty cliair t)f Merlm, 

WoAced by two Ariail bandies conneded with a pair of fmall 
^'heeb istiacbed^to the fore fec^, 

I Am, Sra, with efteem. 

Your obliged Readeo 

f 8. 

e 

M PhiloA Journal. Qgarto fenes, IV. 46$, * 
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, ^ , An Ejaminaiion of Di\ Wolld^on^s f^spmmenton his PfT^cdpic 

' ' SpcStacics^ ‘ By Mi\ William Jones, F>Ahu J\ 

To Mr. N4CHOL3DN* 

SIR, 4 - 

j^rraSSs T^HR inferences that Dr. WollaAoii Jias thought ii heft to 
' ‘ pubJifti in }'Our laft monlh\s Journal, inftead of a direct reply 
to my refutation of ;his new principle of fpedacle giafies, are 
of themfelves fufficient to convince any impartial perfon of the 
validity of the objections advanced by me in your preceding 
Journal; and, notwithftanding an extraordinar) experiment 
, he has therein related^ as made only by hmifeli, 1 fiioiild not 

have thought it rcquiftle to trouble )Our readers again, but 
for the unfounded imputalioit that he ha.^ cellared agciinfi me, 
that of having by an experiment deceived rnyieir, i trull, ^Sir, 
I may be allowed, in contradiction to this, to obferve, llnit, 
after more tlian 20} cars experience in Ih.e prruftice erf my pio- 
feftion, fuch as d^iUy adiisiniftermg to deca}ed vilioi*, and 
employment in the confrru^tion of all kinds of optic id in- 
ftruraents, 1 fnoiild not be acquainted with a!l the \arious 
]>roperties of lenfes, ftngly or combined, and et'pcci.iily of fo 
fimple and well known a form of lenfes as ad^'jjlcd by him, 
is an idea, that J am confident he will rt'»L be able to impiefs 
upon the minds of the public. I fuggt lied no n(*vv experi' 
jiicnt, nor was anyone wanting; Hic fichi iiiVL' luws I ad- 
duced, weic contained in ihewiulvj. of the licft writers on 
optics, and were luflieient to evinc e the want of ouginality 
and impiovcment of his mcnircus ihaped leio. In retpcc^t to 
, the experiment by which he attempts to infojcc a proof of an 
advantage in his fpe^tacics, its vaiue will be know'n by the 
foHow^ing acc*<>unt of a repetitio;: oi it. , - 
Xxpenmcnswjth T anj pofteffed a pair of hi. pciifcopic glaffes; ijibunted 
a pair t>f penfea- in a tingle fit cl fiStfuej which colt lOvi 6d, TBe-glaffes, I 
obferve, are different to Ids propofed for'm> ^ving of 
^ p«r of the ofuai each, the inner fide, or that next to the eye folitlle i^^vated, 
conitro£lioii. (haf by any i^erfon but an optician, tiicy w ould be called piano 

cofi'(?;exc’?. The focus is four inches, the fame' as ufed by 
Jpr. Wollalton in his esperimont. In a'lirailar mounting^ 

witli 



OK PERISCOFIC SPECTACLES. gCJF r 

with double convex glafies of the fame diameter au*! focus, ■ ^ 

I provided a pail of our own manutaclure; and as fold us 
at 3s\ 6d, Thefe two pair of fpo^lacles wei.Hj attentTVclj? ' 
compared together^ by myfelf and fevoral judipious and iin** 
partial pcrfons, in the manner as ftated by Pr. Wdflufton of . 

bis. Therefuit was as foliovys, ' , 

The c;onvex gialfes being applied as clofc as poiTiblc' to ihv Rcfnit. .With 
eyes, with the tiame attadiod to the head, the print ol a lar;//: double con - 
quarto page was view^ed through them, aladiftance fordidinct Ext^-nt of ijf- * 
vihon at their centres, the Icltcrs at the dillance of about 1^.'^ tijvtl yUion, 
jine.s, appeared quite dilhnO or well defined ; giving the a\is 
oi the eyes a little obiiquky lo dilhriminatenfore lines, an Indif- 
tindnels or confulion oi !oaci« commenced, increaiing to* 
wards the ejiirvuruty ol fight, aiui from the lateral aberration 
of the ienfes, ihe letiei', were tinged with the prifriutic 
culoiirs. Kee ping the lieri<i h\cd in the fame pofition, the With the perif^ 
perifcopic glaU'cs w ere tubfiituted. The extent of diftinfit 
leUeis without diflortion was nearly as great, but the coloured mote colour, 
hntoi s were evidently nearer to the centre, and more numerous 
than by the other glalTes. liy inclining the axis of the c^yes 
jtill more than in the foimcr cate, or looking extremely afquint 
through the glaflbs, a greai^ei extent of lines was obferved, 
but bi^'ndod with colour and eonfufion* I'he optic nerves 
fL-li a lenfiblc irritation, <fv'idt*nlly lioia (he Iquintlijg pofiiion 
of the eve's! a it'fra<5ik)ii many fupcijlnous rays, and the 
coiifequcnt incrcafed and muxlLial nmgniMule ol the iniagt.'S on 
the retina. Tlic pain in ih.c' e) es inentioiKM {;y Dr. Woliaiion, 
mult have anfen only hoiu this circ cmltanee, and not from the 
one )u; rcprclenled it to be. By a irlrj ol the old menifeus Trial of anothw 
gluts 1 before meulioned. which is of :our inches focus, and 
cofrefpoads with what he has a patent for, in couriparifon, with 
one of ihe above piano convexes, the view of letters was fiill 
more extended, but illegible and w'ltli much colon i, and like 
the others tow'ards tlie extremity, of no Ibrt of ufe for tlic 
purpofes of vifion. Kow ali this is conformable to the law's 
of optics, and manlfcfr-. a properly dilicreni to lliat advanced 
by Dr. Wollafloii. 

Tliefe feveral glaifes arc alfo at the public fervice for in- 
fpe6lion in our (liop in Holborn. 

By making the glafies ol the above perifcopic fpe^lacles Concluding re 
nearly pianos. Dr. Wollallon’s principle h dedroyed, aticl my 

opinion 
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opinion iWirified ; <}|M the t^earct e menifiJo® ap^ 

proacb^Mo a plano> ik^ more perfedl H the fphel-ical 

ibrfaoe, {br the taiae focus* ia dunioiihed* and eohfeqoently 
the abcri^lion beiidesf admktiiug that there vire^^ any advaphige 
dehrable fiom a great obliquity of the axis, of the eyes to , 
tlDole of the mmifcus thaped fpeSacie glaffe^. I would zfk, 
for what reafon has man his head moveable f wa& it not* that 
he fliould place his eyes direfily before the dbjeft to be viewed, 
and not fubjefl hinifelf to fallacious idw of them* by an 
, aukward and revolutionary fquintingt From 'What I have 
advanced* 1 doubt not of the public decifion; (from a fair 
I comparilon of the two kinds of fpd^cles} in favour of the 

eflablidied double convex fpe6lacle*glafle8* for 
Magna ffi ve7itas et fravokbitJ* 

' I am* Sir* 

Your rcfpedlful humble Servant, 

W. JONES. 

Holhotn, April 10 , 1801 *. 
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r xpiiriments and Ohfenatiom on the Change xvhtih tht At) oj the 
Atmofphere unctngoa by Rcjpit ation, pu) iiLul/nh unh ittgui d 
io the Abforpiionrf \iirogcn. In a JUtUt J)om Alexanulr 
III NDERSON, M. T>. 

To Mr. NICHOLSON. 

SIR, 

Whether nitr<»- I TAKE the liberty of conimumcating to ) 0 u a brief detail 
of fome ext>eiinjents on refpiiation, which weic undertaken 
^ * chiefly with a siew to determine the abforption or non-ab- 

* forption of mtjcgui, a point which has becai hitherto much 

controverted, but winch 1 fiattcr myfelf to liave now fut 
ficienlly afeertained, 

The ga(bmeter« Thefe experiments were performed by means of a gafo* 
meter, capable of containing about 2200 c. inches, and gra- 
duated to as to fliewa difference of 2 c. inches. In breathing 
from this apparatus, the inconveniences from frii^ion were very 
inconfidefabte. Towards the end of the experiment, how- 
ever. 


■siiMscsjj,-''.:'" ■> v^/ ',' 4|;,V' 

f tifer, afr' in tl» '; / 

■; qu{<3wr^VoBie; i^^eeable were ;y . 

,,evpfirf|^^;yfroTO Ae>^maSi^’.'of^t^ hreatbinjif 'tiibe^todv;^ 
;'"fi<s^'4V'T»8i^i|^ by the vajpoif-.v^v 

\'Aq ^ iSie lu^^ 'Wh^^infa? Wit. ^ 

! Vr^ter cWfng fS^ed cxbauttion Method. of 

made oF the ^ " 

y air and this iafpiration as well 

aAlia meafiiled, by means of the 

^ gAdttated'iWlej^, t, 3^ of the gafometcr was then refpired 
as^Jbpg^as tdl the oppreffion about the cheft be- 

tWde fo as to dlfltge the experimenter to dehfii and before 

clofing the fidpcock, and feparatlng the tube from the mouth, 
thd uiagnitude of jtfye lalt full infpiration and ei^plration was 
aardrately obferved i ^ 

^ In all our expeifflfilShts, the bulk of thO atmofpherical air and general 
was confidisirably dimlnithed by refpiration, the quantity that 
’vJiUiippeared varying from five to eight c. inches per minute. 

^This diminuliofti however, is partly to be attributed to the 
eoi^n ration of Ihe oxigen gas, when converted into carbonic 
dcid gas, in which fbrm its bulk is dimlnithed about one fourth. 

In order to obviate any objedions that might apparcntly arife 
from the difference of the infpirations and expirations at the 
commencement! and at the conclufion of the experiments, 
they were, as we have already mentioned, carefully noted; 
and if any difference did occur, it was deduded on the tide 
where the preponderance took place. 

..In proceeding to^^xamme the cheinical qualities of the air, E udlomctncad 
confiderable difiicu(des were at firft experienced for want of®**®*"*^^ 
an accurate eudiometer. Several trials were made with > 
nitrovs gati^ which affo^s the moft eafy and expeditiou.s mode Nitrou^gM ^ 

' of analyfing atmotphef ical air. But, independent of the in- ^ 

accuracies which art fe from the number of vclFels it is V 

nw:{!ary to baye^iecourfe to in employing it, this letl: is ' 

lia^de to liiJI greater objedioiis, from differences in its degreq ; 
of purity, from its aibforbing d portion of nitrogen, and from , 

Its comlrining with a greater or lefs proportion of oxigen, ac- ; 
cordWg lo the diameter of the veffels employed, the length ©f ' ^ 

time whk:h;ii is allowed to remain in contad .with atWof- 
^ phetical the degree of agitation ul^d in xi^ng v. ;/ 

th©n. ^ ^ ' 



"" '4g BxrEKtMXNTi Ai»o ob^sk^rvatioks oir j'as 

* * 

The eudiometer with pho^fiQrm^ a« recommemled Jhy 9eguii| 
hy no means free fiom tbefe diiadvdniages. It is tc 

mi the fame iniS^onveniences as the nitrous gas« with refjfiedt to the 

frequent change of veffols; and, if we may credit Iho oh* 
feiva^n^ of V. Humbold, is liable to fes^eral lources of 
fallacy from the di||^ient proportions of oxigen> which 
phofphorus abfoibs, and fiomitscombniingalfo with lutrogen.- 
A portion of carbonic acid may alfq be generated, ifthephoi^ 
phorus be not perfectly fiee from imparities The eudiopietri-; 
cal left, whicii has been lately recommended by DaVy* vis:. 
anA the im- a folution of the pa/e Julphttc oj si Oft, faturated with nitrous 
Divy. altojjCther exempt from the inconveniences which 

attend the ufe of the* latter tubflance, and has the additional 
obje^ion, that a portion of nitrogen is generally diicngaged 
from the folution, after the ablorption of oxigen is com* , 
pieted. 

The Jidphuiel^ cf tMaLa and //we have hitherto been re- 
garded as among the moil accuiale tdis of the puiity of at- 
mofpht i u al ail . 1 he) , hovv c \ c r, abfoib OMgen but flowly, 

an 1 le\eial di)S may elaple, bdora the abforption be com- 
pleted. It IS therefore, in gintial, nceelTary to ha\o recourfe 
to complicated and unccUain calc ulai ion in older to ad) ufl 
the letuh ot the experiment to Ihe^ \ariatiuns of the fui rounding 
Tte/^^enSS" *^**^'^ ^^'**^***'** this ohjteliOii to their ule, the a}>* 

fn^his rtfpeft by plication of heat was piopofed by Guyton, by which means a 
beat. tpeedy abtuiplion was eflliitd; bur, bedules, that fonu di(- 

fcKiiec of the' produ/^ may re full lioin the method employed, 
tl e^^ apparatus itlelf i» objeQioi table, fioni lis iizc and m« 

V equably ed dimenfions 

The^watusof Luchily for the piogref ol eudiometneal feienee, llu (c 
<>*^^^***^1*^5 altammciit of an ateurate knowledge of the* 

conllituents of tlie* atmolphcjc, fetm to be now, in a gieat 
mcafere, leraoced, by the invention of an appaiatus by 
])r. Hope, which undes the advantages of neatnels and iim- 
pheity with thofe of extieme accuracy and expedition, and 
, ot winch you have aheady given a very full defcnption m 
your Journal^. Ih the Inals which 1 have made with Uus 
inArumcnt^ the rubftance found to anfwer befl as a tefi of the 
Snlphurttof atttiofphencal air was the oJ Umc, which is more 

* VohVI. pag<isGJ.2lO. 

readily 


Sulphuret of 
alkali or line 
ibforb oxigen 
very flowU , 


c 



^'^jrSjiuiilyj^ tlian' ppti^fH>"’'''a^’ 3 'U ‘ '‘'.I 

1afet<Br'-aidijplte||^^^ , . V."' 

‘^■^\^p|l:W:,&ey.experi aBf6r|>lipft was- finiilied ii^ '> ' ■> \ ^ \- 

tvirieiiiy' had, been, e^ir ' ' ;■' 

' ^pbyed,. ' above leE-'inay 

;;;f&m Ka^|^ a 'i'^all 

as the oxlgen of ihe i\U 
^4oes not appear to be . 

" fevei^ . of our /experiments# w 
^antiiy v^'t^ appeared to be unufually fmali, 

for a ‘much longer 
no perceptible akeralion in the bulk of 
iheafr ms obfetveo^*, 

^'Bic method efrproceeding in the analyfisof the ai^ was The pueceft* * 
^b^lbfly a$ ;fbMows : after having afeertained the purity of the 
'ataofpberital air by means of the eudiometer above-men- air, . t- 

tinned; and Idiowmg^ the'exad bulk of the air contained in the 
i5af()mieter, , the total quantities of oxigen and liidrogen in it 
. were caltrulated by a very ^mple procefs. This air was then 
rtjfj^red, add its diminution marked as has been already de- 
scribed. TOfpiralion, a portion of it was introduced aftv rc- 

into the eudionietef, and ita Carbonic add was abforbed by 
means of lime water, (for which the abovc-menlioned in- 
ftrument W'as found’ ex trferaely convenient). Freed from the 4 ' 
carbonic acid, the air w’as novviubjeifted to the aiftion of the r. ^ 
fulphurct of lime, and the relatwfe quantity of nitrogen con- ' , 

tained in it was -thus difeovered. Then, by dedutiting the 
quantity of carboqjk?* acid, and, of oxigen gas, contained in 
the^ air of rerpirafton, from the total quantity that remained > 

after refphration,; procured the proportion of nilrc^n, , / 

which abifraded fern the total quantity before refpiration, ", ‘ , 

gave the proportion of niti:ogen abforbed. Tims, let u re- , - 

ptefent t.he quantity of nitrogen ; 6 the carbonic acid, , . 

and c the pxigen of'^bc air qjf respiration, and M the bulk of ' : 

the r^fidual air; M— or rcfidual nitrogen, and 
' ' 71 =;:jc of nitrogen ahforbed’. 

V Experunent l» ^ June 16, 1803. . ^ % ■ 

600 c. in$Ses of .atmorphcrical air were refpired, fe four Bxp. t, 3^, 3* 
mWles, U«'l«iiflieralufe of 63». ' J 

* DeM^ti. isof opinion that the hidrogenatid fulphintts ab- iuMpbA ion ' ' 
forb nitrogen only when recently formed. Vide Journal dv Phy fique, 1-40®^ 

fom. Liri. p, 

V'-' '■■■'■■' '".'.'i' Before '• ' 



iXtiKtUi^s -AVo- 0 *« 

upd.of Before rrf]Hira»ion,‘.Jbd parU rsftoUuiiso-^'rf^ifV . 
^tuttogew .,; OSigen '. v'l; '' 


-. ; . ' ^Iiuvrgw ' -.7 ", 

After refpTtBfira, qttktility .d^ibU^ 
log, found ioeon^iyipr '■rri'^'i/rX^ ,'■’ 

''''>,■* ••' Caifxniiiii acii( ' -V ■'- •'!, ■•"ft': '*^7, jf,?’?; ' '..^f 

f ■* di*/'**' ' ^ Aid ■l''' I ^ **”4 

OB«en - '.r-, 'V^; 

Nitrogen ^ 

57Q-^39.7 +80=450A ^ 

458-.460.3=«17,7 c. iUihefi 

abforbedo 

Experiment IL June XS^vjf 603, , 

€0Q c. inches atiDoi|)hericaI air iYere/refp^ed» for 
minutes, at the temperature of 64^. ' V,,^ 

Before refpiration, 100 parts contained of V ; , : ' 
Oxigcn - . - - 42 

Nitrogen - . . - ‘ ' 

After refpiration, quantity diminiflied to ^7^ c,' ioche?, 
lOQ parts found to colilift of * ' 

Carbonic acid - ^ . :08': 

Oxigcn , - - - " . .,12 

Nitrogen - - - .80 

Quantity of nitrogen abforbed* tbcrefore;;?=;12 c. inches. 


y\>'p 


Erperimtnt lll, February U, 1804,. 

1000 c. inches atmofpherical air were refpired for the 
fpace of 4| minutes, at the temperature oP 57^. Barometer 
=28,78. 


Before refpiration, 100 parts contained' 

■ Oxigcn -22'' 

• Nitrogen \ ^ .78 

i' i ^fter refpiration, quantity diininithed to 962 c. inches. , 
Afi^ refpiration, 100 parts contained / 

Cartenicacid • , - , , • *^1 
Ox^en' 

Nitrogen - - •."% ',IC- .-79f /’ 

Quantity of nitrogen abforbed, therefore, is 1 5. 1 c. inches; V ^ 
fir ^ different experiments, (wh»cJ» fJ»Ave felled frpj^i 

o(hert)a^«e in tbd gteewrrefWi,ivkft»^ 

■ portsifp of nitrag^n is abitradi^ iroin'the atmol|i|terical air, 

by the bl^ in its pedfage throi^h the foifgs., ^btiugh ih& 

' ' - ''' :V amount 



what left |>eea fialed by pavy , 

ifi' per minute. Yet 1 am ' 

* in appearance 

^^.reaiit^t fe if mofi of Dav/s ex- 

periments v|^ve ^tUji produced on the air 
by a finjgle infpiraik|^: ^:l^i ^ajl number of refpiraiions, 

'V4phil<J in the mtper^ a large portion of air * 

* bn^tbed for '^C-confid^kble length of time, fo as to be* 

the ;due performance of refpiration; 
tf Js could no longer produce the fame 

' iU that took place when a purer 

/ ^i^fpbere was lnfpif^d. It is alfo natural to fuppofe, that 
t^iS^iquantity of^air confumed in refpiration varies in different 
' pistons, ai>£l in the fame perfon at diderent times. An ap- 
« pr^Q^tmalioa to the truth, therefore, is ail that we can expe^ ‘ 
to obtain in the determination of this quedion ; and we mud 
r^d fttisfiqd with the knowledge of the important fa6t, that 
^ jhittqgen is ablbrbed by tb^ human bod}' in refpiration. 

The drilling uniformity in the analyfis of the atmofpherical Dr. Thompfon 
. airi. by mifsans of the fulphuret of lime, occurred aifo, as I phuret*o£limM 
. have with pleafure obferved, to Dr. Thompfon in the nu- very cxccilcut 
m’erous trials which he has madb on this fubjedl ; and furniflies^^' 

* a mod intereding problem for the invedigation of the cJiemid 

and natural phllofopher, j 

1 am, with much Refpe6t, 

Sir, * . , 

Ybur hiod obedient Servant, 

AU flENDERSON, M. D. 

r.dinhurgkt ' ‘ ' 

Jpl'ii 12, . 





49 


XXPjC&iMBKTS OV CB*0|rOMJt;tS& S< 


xir. 

Ohjlrratinns and Kypetime/Us tending 40 ajflertmn tlte Cduflts of 
thojk Ine^ularities in Cttonomcters, H^Mah are generated 
dutyig conftderahk Jntervah tf (tnd have been afinhei 
to external Cau/es, % Mr. Jo|iN IIajlev, / w//. 

To Mr. NICtlOLSON. 


SIU, 




Liitfnt cauf‘4 of 
cnor In t nie- 
pieces* 


XftlieArron of 
the machine be 
afiribedto 
foaeigh caofetf 
Sntprovements 
ttiilceefe* 


The fbielgn , 

aiiifes are of 
Kttle effeA: Fo# 
many machines 
havefcitoimed 
wonderfully we'l> 
to 

I adlion. 


liAVING feeii in the laft number of.yoal* v^y ufcful 
Journal fomc remarks on chronometry, J hAve thought the 
actompanying obfervatioiis might not be unacceptable. If 
you fliould coufidcr them worthy of infertion, 'I thulKtake 
the liberty of communicating the reklts of fomc experiments 
I am now making in the fame line. ^ 

I ain^ $iR, 

Your moft obedient and humble Servant, 
JOHN HALEY. 

Marefi 2!>, Cleveland Street, 

1801. ^ ag Siptare. 

' MY detign in writing the following p&ges is to dcvclope 
certain latent caufes of error, and their mode of opeiation, 
\vhich have been found in a greater oi Icfs dt grec to attest 
everv machine hiihcrtoconflrufted for meafuring lime. 

Jt is ceitainly the part of a watch-maker to learrii for and 
remtwce\er) mechanical caiife that may aflefl the going ot 
hi> machines, bcfoic he baflily concludes that (he caufes of 
thofe errors which are generated in a length of time, (and 
w'hich have efcaped his notice,) ate foreign to its ilrudure $ 
futh as tlie influence of the oil, llie varying diflerent denOty 
of the afmofphcre in which the wheels move, &c. For 
fuch opinion^ when once adopted, mufi greatly tend toilacken 
his puriuils and put a Hop to his hope of farther improve- 
ment. 

That tbefe foreign caufes do in fe6l produce errors deferving < 
much notice in the bei! adjufled time<4eepers, «g| probably*ani 
erroci^ous notion. For if fo, jiow cojlfM fo ftisnay of different 
conftr^aions have been foun^ to pciftfi^m for very periodic 
of time, expofed to all thcfc chulcs, with a wodderful degree 
^ of 
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iif accoYiKiy. Indeed Mr* Cemmtng:i in his treaiiie on clock 
and wakh ^6tkj has ia^poUbd that the influence of the oil 
ma} bp in fome cafes bencflctal to thi> perioimance 
of the maCthioe ; thou|^ti mnfl: be olloived he there (peaks ot 
fuCh as h^ve no provifion againfl; lAe elTctii'* of heat and cold. 

And thod^h Mr. Mudgs^ m (bme oThis lotiers to his L^cclicncy 
Ibo Count de Bfuhl docs write, that when llie air was itioitl 
; jin Deyonfhire (where he made and tried his machines) they 
; ^tarded ihehr rates; yet the quantity of eiror pioduccd by 
, this fuppofed caufe wasfo fmall, that it gave him no uncaiineis 
w itb regard to their fate. But the veiy difierc nl performance of 
tdnehtnes on the fame conflruflioni flrongly laduce me to be- 
! lievotliat moflof the errors intherto found n the bel^ time* 
keepers have been produced b) latent mechanical caiifes 
cocxiflent with the machines, or rather, with the times Uiey 
we^eflrfl; put in motion. 

Various opinions have been entertained by gentlemen of Oomlons re- 
ft usntiflc and mechanical acquirements, and by artifls upon 
this fubje^t. One in paiticulai ha* ver) geneially pievailtcl, l Van*, 

named V, that tne errors have aiihn horn im quality of P^wer 
deru from the main fpring, and the tiam of wheels. That mconfiderablc! 
\cry gieal errors will be prouuced bj thefe caufes, (if not re- 
moved b) good woikmanfhip.) muff on all 1 ands be admitted ; 
but where Ih execiilioTj ha> been corre^, (hecirors will be 
trifling indv-cfl, and nuifl a1wa)> nmiin nearly the lame, 
liie late Mi. Arnold, on being afked by a Committee of the Remontoue con- 
11 >ite of Commons his opinion of the R<monloiie, laid, 
it Was o )ly a help to bid woikmanfh p. 

Ml Harriion's opinioi of the lie mon*oirc was dificunt fionibut p^eemed by 
thitcf Mr, Arnold; f< lie f>peikdto anivc at pcifcOion'*^'^''*^''' 

I hisnuelmic fion intiodui ing i*, though!)) his ncdiolof 
apphcMtion, lu did nol«dttach his chapcnuit fiom the whole 
of the train of wheels. The inscntionwas undoiibiedly a 
great j oof of his Tupenor ingi nuit>, and ins ril< d high piaife. 

Jfowever, on finding the going o( bis witch not toanfwcr 
hi< c^pcOation, he a£(iilniled i s nrogulanty to ihc lluimo- ^ 
mctci not hiving its due tlKt^; and aflerffd tint if it 

could propclly be puji into tiu hdlancc, the witch would go 
within a fewhronrk a \^a ' win b afhUion I as iinct been 
prov'ed erronccus, ^ 

Mi. 
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Mitd^**s'Simfin* Mr. Mudge’ji comprebenfive r«itt4 a Hempn^oit*? 

^ wound Up at every of fto bakttce, 

up^ewry vi ra altar hed it to a %apei|»4^ fVbiiA Was oeriidiily tery 

fupenor to Mr. Harufon^ and fdr' ntilfpttoijty of cxcellrwce 
in ks going, is more to be depended <apO]i, in my opiniob/ 
tha'a any othei which has hiythertobeep emptied to a por^abte 
nmrhine. Mr, Madge in the cenlliruftinn of this ’ttapett>enti 
had almo/l rendered his Remontoire ufelefe with refp«ft*to one 
* purpofe for which he introduced it. HiS fon, in a book en- 
titled a Narration of Fa^s, (pages 4G and 47, in the margin} 
has publiftied an extract from a manulhripl. pf hh fathei^s, 
He fuppofed it wherein he writes as follows, was I 16 make a waleh my* 
kn“wn c^^of “P®" reafoning, I ftioald not eyped U to h6 ntnj 
enor. means perfoft, but J cannot help thinking, that I ihotlld m 

the firft eflay j^etiid of fo many, and fo great eirors, tbatthe 
caufeof thole that remain would be moic comPatable than 
when blended as they are now* &C.” i lay, that he had, in 
the formation of hb admnable ’feapement, ncarly^anhthilated 
tliofo eirors, the caufe df which he propoted to anivc at thp 
knowledge of by the tntrodudlion ol llie Rememtotre ; it is 
much to belamented that this gieatinechaiiicN powersfailcd him 
through age and infirmities, at the time when he liad almofi 
arrived at the knowledge of thofe caules oi eiroi \sbich he fo 
earneflly fought after. And we ma) prefutoe from the fu» 
pciionty of % his penetration* that he wmuld alio have ac- 
compliflied the means of removing tlic^m, and conRquently of 
giving to his machines all the peilcdlion of which their prin- 
ciples were fufceptible. 

watches It is obfofvable that Mr. Mudge’s watches, (vvhich 1 con- 
from their conftrudlion having the caufes of erroi 
which 1 (liall endeavour to d&\ elope, opeiating in them in a 
^ Jefs degree than any other timw-keepei^,} in almofl every in- 
flance accelerated their rates of going, while under trial at 
Df.MsfiDelyne’B the Royal Obfervatory. The Rev. Dodlor Mafkelyne has, I 
secottfttof them, mechanics an eflbntial fervice, by publKhing his 

very judicious and accurate remarks upon their going s^ile 
under his care. He obierves, among other faffs, «« that the 
watches did generally accelerate th^ii « rates of going with 
fof^^meb retarding them a little, that they acoeler jifed their 
in the fccond trial than in the firft, and loaft of all 
in the laR trial, and that towards the latter part of that trial 
ir $ the 
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watcsh retard€d Us If we carry our obferva- 

tions {arfiker, we fj^d, iUblcquenl liial which 

took -plaoe at Mr. Duttw^s, (the watches having had nothing 
to ihenj,) they both retarded Iheijr rates thioughoiit. 
endeavour to fliew why thefe watches did accelerate 
£l^nd .retard their rates in ihts^^anjier. 

! The errors of oppolile tendency that did esift in tliefe ma- Great di/Rculty 

chines ww fo fnaall, and I may add, were fuch a length of 

time in generating, that it became very difficult for Mr. Mudgo cnor in Mudge’s 

to afeertam their caufe. Where was he to look for them r 

It. w^as not to tho Tcapement only his fearch was to be con- 

^ned, but he had affo to traverfc through the w^hole train of 

wheels; For though he had applied his Remontoires beyond 

the train, yet the laft wheel , (if there was any inequality in 

the power derived from tiie main fpring or train) would prefs 

fornetimes ftronger, and at others weaker upon the pailcLs ot 

|he H6montoires ; which pallets the balance in its vibrations 

(by means of the pins in the crank affixed to it) had alternately 

to milockj before it could be impelled by the unbending of 

the Remontoire fprings — therufoie, as he fuppofed the caufes 

were not determined to the ’fcapement, he knew not where 

to fix them ^ 

It was an opinion (hi writing) of Mr. Mudge’s, that the 
fimple principles of all w^atches are the fame and perfect, the 
errors found in them are therefore not errors arifing from tlie time-pitrii^pr^^. 
principles, but from imperfedlions, infeparable from all nic- . 
chanic operations.'* perfed ex<ftu- 

The late Mr, Arnold aflerted before a Committee of ^ 

noiifeof Commons, that, though he put no oil to his *fcape- his 'feapement 
menl, yet it wore lefs than any other, part that was part?*** 

wcjar. 

Mr. Emery told the fame Committee, that the 'fcapement 
w'ldch be made for his Excellency the Count dc BruhJ/ after mem would not , 
a model of Mr. Mudge’s^ was very difficult to execute, but 
when made, it wotdd lA eafily weai? out. It is a known ^ 
faa, that Ibis watdi weiU wHh an unufuai degree of ex* 
ci^ilence. 

> For drawings and deferiptions of Mr. Madge’s Tcapeme nt, • . 
tFedetacheU ’fcapemenj. now in general ufe, and feveni othftfs, fee 
Phiiof. Jcumal, quarto fei ies 11. p. *49^. 

VojL. Vm.^MAy/lS04. E And 
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And ftill more it is the obfervation* of every wakh-JnaJccFj 
when fpeaktng of the verge and honeontal ^fcapcinei^ts, 
that ivhen once the verge or cylind«v begins to wear» there is 
an end of all good performance, and that the going of the 
watch becomes from that period totally incorredi 
Thefe fevcral teflimonies tend to induce a belief, that the 
errors which ftill remain in the beft time-keepers, grp pro* 
duced chiefly by this caufe ; and this caufe muft cxift from the 
moment the machine is flrft put in motion, although the errors 
will not manifeft Ihemfelves to any confiderable extent, (par- 
ticularly if the materials are of the beft kind,} until the ma- 
chine has been going for fome time, 

I therefore fubmit it as a fundamental principle, that the 
principal caufe of the errors found in the beft adjuftod time- 
keepers, confift in the wealing of the diflTerciit parts of the 
’fcapement ; that fo long as by the aft of wearing tlie relative 
proportions of its parts are preferved, that errors of Contrary 
kinds compenCite each other in the general aflion, the machine 
w ill go coi redlly ; but fo loon as thofe ratios of the parts are 
altered by wearing, the watch will go either too fall or lop 
flowf. 


Shorr df fcnptjon The f< 'ape wheel of what is termed the detached efcape- 

ta^cd mcnl, fay of the late Mr, Arnold, oi any other of them in ufe, 

ment. i. Scipe (fnr their principles are the lame, and differ only in modifica- 
of) decent *** looked upon a jewel in the detent. The detent has a 

pafling fpring) fpring fuflencd to it, which reaches conftderably beyond 

4 unlocking the locking jewel. Some watch-makers have given the name 
pulfc pafjetT' of palling fpnng to it, becaufe, the little pallet in one vibra- 
tion of the balance pafles it w'ithout difturbing the detent, and 
in the next vibration, the fame pallet by laying hold of us 
point, lifts the detent out of the wheeh winch immediately 
impels the balance by means of the great or impulfe pallet^. 
Coafequenccsof limpllty our dcdu6lions, let it be fuppofed that the 

wh«1 / P^Jilliiig fpnng does not wear at all, and I think it 

fto^d ^ ^^1 appear to every perfon acquainted with the Teapement, 

will fiontr efespe that if the points of the teeth of tlie wheel (bould wear, the 
watch muft go fafter. For the wheel muft then efcape the 
locking jewel of the detent foooer^ and will neceftarily impel 
the bdlanco fooner alfo ; conrequently each impulfe given to 


♦ Philof. JoornaK QjiaLto XI. 54, 
6 


tbfi^ 
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fte balance mull be began quicker and quicker, as the 
points of tbe teeth of the ^*ape wheel wear raore and more* 

But* on the contrary, let mnow fuppofe that the points of the If the pa/Ting 
teeth do‘ not wear, and the palling lj|5rmg wears ; hi this cafe, 
as the balance in its vibration will have a greater Ipace or por- confequently the 
tjon of a circle to move, before it can arrive at the fpi iwg, an,l ^ 

unlock the wheel, in order to receive the impulte, every fiich 
impalfc will be made later and later, and the watch muH nc- 
ceflarily go flower and flower as the point of that fpring wears 
away more and more. There is another part in this ^feapement. If the tace of 
namely^ the flriking face of the tooth, in which, if wear takes 
place, the tendency 1 prefume will be to lofe, in confequcnce will be more and 
of the wheel acquiring a greater drop, or having farther to 
beferd’it can overtake and flrike the pallet. This part of the 
tooth 1 herefuppofed to wear, and which firfl comes into con- 
tact with the pallet, is not tlie point, but a little nearer the 
centre of the wheel; and as the wheel follows the pallet, it 
muft be fome portion of time longer before it can arrive to be- 
gin the impulfe. In the above example 1 have fuppofed the 
detent and both pallets to be jewelled t if they were not, the 
errors would be greater. 

No we find that, according to the above rcafon/ng, al- Thu-j theic arc 
thongii there are two parts of the ^fcapement in which, it wear 
takes place, the tendency will be to lofe; Iea\ing out of (he to pruducp Mi, 
queflion the oil becoming glulirou?, the fprings lofin:; auce' lli * 
elaftic force, &c, and only one part, in iVhich if wearing lakes 
place the tendency will be to gain, yet, we find in mofl ma- 
chines the tendency to gain is generally predominant. 1 vvill— tht'gala 
fhew why I think the teeth of the wheel wear more than either > 

pf the other two parts; there is not only friction, hut percuflloii 
alfo takes place in the three different parts of the 'fcapeinont 
before-mentioned; the little roller or pallet that lifts the detent 
out of the wheel ftnkes againit the point of the p.ifTmg fpring 
on coming info conlaft in order to unlock the wiieel; in the 
next place thcAvheel ftrikes agdinfl tJie pallet wIkmi it begins 
the impulfe, and laftly, the wheel again fiiikes againft (he ^ > 

jewel of the detent when it locks upon it : I will not attempt 
to determine which of the two former percuffions is the great- 
eft, or which will occaflon the greateft retardation of rat^, but •-and this be- 
will fay, that the laft is greater than either of the other two by ftrokc 

much, and in jjeberal we find that the wheel is locked upon 
' £) 2 ^ that fr^ater, that 
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the that part of the face of the tooth ucareft the point; now as re- 
Se pt'ated firoke^ will wear as well as fn^ion, I lake it that llije 

wheel wears more from I his tauie (f^rticularly where the ex- 
ecution has been favouubic toi it) than either of the other two 
parts, and theiefore moft ttmc-kccpers made upon this conftruc- 
tion have a ^iqaler tendemy to gam than they have tolofe. 
The advantage If it fhould be admitted that percuflion will wear in any ma- 
chine with Ihoit *^*’*^^ degree, 1 fubmit that it will lead to the difcovcring why 
clocks whofe pendulums make Ihe (borteft vibrations go better 
than otlieis, and alfo the caufe of the great clifparity there is 
betw et n the going of the common verge watch and that of table 
and long eight^day clock in bolh docks and watches con- 
ftiudled with two pallets upon the recoiling principle, each 
pallet, with the accumulated force it has obtained by the vibra- 
tion of the balance or })entlulum, meets the wheel which is 
con ing a contrary way when it conies into contaQ, and a per- 
culBon takes place; iheieioie the longer the vibration of the 
pendulum oi bilance, the grealei muft this pcicutlion be, 
and conkq'ieiitly the vc'car alfo: hence may be fuppofed one 
leafon why fpinig or table clocks that make fliorter vibrations 
go better than verge watches, and long clocks, which make 
lliolter vibrations thll, go K>lier than eithei. I readily admit 
thoic is one, and fierhaps nianv wc Iglity objections lo this rea- 
foning, viu. that fomc clocks upon the recoding principle arti 
found to go a^ well oi even betlm than others on the principle 
<d the dead beat, though the e\eculion in each has been of 
i cjual excellence. I'or an anfwer to this obje^ion, I refer the 
reader to Mr. Ciinfming\ elaboiate tieatde upon clock mak- 
ing; who in tome pait of the work, aHerts, the reafon to be, 
that the plane of adion of the pallet does not fufficiently fub. 
lend tlie angle of vibration; by which means the pow'er applied 
u adminiftered too fuddenly in the dead beat ; to which I add 
that the percufGon is aI(o greater in this cafe in the dead beat 
tiian in the recoil, although the pallet does not meet the wheel 
r- in oppofuion, and the wearing of the teeth of the wheel may 
be incrcafecl by that means. There will be among many others 
one very fferinus objediion to my fuppoiition that the wearing 
of the wheel can produce error in a long pendulum’ clock, viz. 
the power of the pendulum being fo much fuperior lo the mo- 
tive force, it cannot be atfedled by it ; to which I (hall only ob- 
ferve that the refuUs in practice are fumelimes very dtSbrent 
from theoretical conclufions. 
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• The n9tC{^4e<of pperalipn by which friflion is faid (o accelerate Whether gain 
the rate of itiachines^ is thus pointed but by the trade, in ge- 
nerali viz. that whehejer it takes place by the adion of thetions, 
wheel upon, the pallet or pallets; (in watches or clocks con** 

"flrtided wilh^oneor two pallets), ox in the verge holes by the 
a6lk>i3 of pivots dierein, it in}|Hicich the motion of the balance 
or’ pendulum, Shortens its vibrations, and in confequence the 
raachinegocs hstHer : how does this agree with Mr. Harrif6n"s 
opinion ? 'wivich w'as, that large arcs are naturally performed iu 
lefstime than fmall ones. Mr. Gumming, in the work of his 
.before allucled to, ‘has intlmared, that nothing conchi five can 
be drawn from' different arcs, becaufe they areeffeds and not 
c^ufes of error. ♦ 

In the Repertory of Arts and Manufedures, No. 33, in the An cfcapemcnt 
year 1796 or 7, there is a defeription of a Remontoire Mcape. ***’ 

ment, which is completely detached from the train of wheels. 

The errors of this machine muft be determined to the 'fcape- 
ment alone, becaufe no errors in the going can pollibly arife 
in any other part of the watch. For if any additional power, 
however great, be applied to the train, the arcs of the balance 
will not be in the leaft affeded by it : in the opinion of all or 
moft who underflood its principles, its going muft be more per- 
fect than that of any machine before invented. 

In the following remarks upon that ^fcapement, I fliall call. In this the wear 
what is , in the before-mentioned defeription of it termed a greateVbccautfe* 
fnail pallet, a locking pallet. In the commonly termed de- the adlion isou 
tached ^fcapement, every tooth in the wheel is locked in fuc- * 
ceftion upon the jewel of the detent, and the efle6l ariftng 
from wearing of the teeth docs not very foon ftiew itfelf, there 
being 12,13 or more (at pleafure) in number, but in this re- 
niontoire Ycapemeiit before every impulfc there is only this in- 
dividual locking pallet to fupply the place of a wheel, (if I . 
inay fo exprefs it) the wear therefore muft be 12 or 15 times as 
great, and its efteftniuft maniteft itfelf very foon. 

. In the years and 9, I ^executed four or five of thefe Account of the, 
Tcapements, and tried the going of eacb. Tliey all went in the 
fame manner, viz, for the firft twenty-four or thirty hours the ance of federal 
mi^hine would vary nothing; the day following it would gain theft, 
one or two feconds, the next day feven or eight, and on the 
jfbuxth or fifth day it would gain 30 or 40. I obferved, the ; 
more the machine gained, the larger were the arcs of the ba- ‘ 

lance ; 
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f ^ ^ lance ; if tie' .qiicbjae was fet _a-g<|iiiij'^^d30nt icmg: itp- 

^ pliedtutheJbcVrng ^aHet, it WDnl4>tf|^ 

,: it would and if fet in ipaotionih^ Wiiitie w 6 uld perftwrm, ' ; 

i ' on!^ three or four vibrations^ when it w'Oijld com^^o rOft t 

in this ftaie, if oil was applied to the Jc^}cmg pa 1 te« it3sifcjHi4 
fet a'^going more lively than evier, the ^balance mining . 

' derably larger arcs, and the n^aohinc gaining upon, . its Mmer 

rale in a very furpriiing manner, ' ' ‘ 

^xplanadoii of Should it here be enquired, how were tbefe eJffeSs prbdoped ? 

^ would be anfwering in a vague and indefinite nBtbner * 

'wear or change fay merely, — that it was occafioned by fridlibn the mode 
h> the partsj^andbj which it operated is certainly neceffary to be pointed out: 
ofliyr” ^ I fuppofe that by fiidlion the poinftf the locking ^iajlet jwfeh 
was made of fteel) wore (horter, by which m^sipis if fockdi 
ihallower upon the jewel in the detent, therefore the balance, 
unlocking the Remontoire fooner, the impulfe to the verge 
^ was givtMi quicker as the point of the locking pallet became 

Ihorter by wear 5 alfo, the ihallower the locking pallet 
^ locked upon the jewel of the detent, tbelefs was the refiflance 
to the balance in unlocking it, and the drop upon the inipulfe 
' ' pallet became lefs, therefore the arcs of the balance became 

larger in proportion as the locking pallet, wore foorler : I can 
never believe that the above effeds, vjiJ.* acceleration of rate 
and large arcs were produced by friction abftradedly ; for had 
it been fo, they would ha^^eccafed the moment oil was applied 
to the locking pallet, initead of which the effefis became 
more apparent. 

Remedy. An various examinal ions of the Tcapement 

ifltermdi^te alluded to, and making two or three others of the fame kind* 

^ formed the foregoing conclufjons refpedting the caufe of 
jender the Jock- the error that had puzzled me; when I had fixed upon the 
aun»row?^* caufe in roy own mind, I determined upon a remedy, which 
was, by applying an intermediate wheel between the remon- 
toire and the balance, inftead of the locking pallet ;• 1 con- 
trived to fix a (librt weak jewelled detent upon the remontoire 
axis, which moved round with It and locked, upon the intet> 
mediate wheel, which had twenty-four teeth; as the Iobkfrij|f ^ 
pallet had before locked upon the detehti 1 place^ alfo a de» 
lent ugon the* other fide of the intermediate wheel, to lock H, 
and by a particular contrivance made the intermediate 
to fhift one tooth at evety yibtation of the balance} after which 

^ ilterattobi - 



^ fofraer effe^fjioU^ ceaf^; in order to asjale It (ueceedcdM 
(be intef^jjfeie Wfae^ f ii&h was Joofe) (hift one tootb at J® 

‘ I oetent whiefb locked it ftrong, apd 

%fe^^d a ]6^ ji? wel fate itV (iavffig an indmed plane that filled 
il^l^c&b^WGen teeth that atwaj^s kept the whed 

the confequence of applying the 11 rong 
"'ddihj ^ the point of the paffing fpring (o? in other 
wqrd^ the uiltockirtg pari) wore very faft, and occafioned a —produced wear ; 
verjr. conifderftble Retardation of rate, which continued 
out mterBiiiSon untiTlhc watch flopped' from the point of the * 
pa^pg rpjiHog wearing fo much, that the balance could not 
pot^k it. I muft obferve, that the arcs of ih'e balance were 

in this cafe ho^ perceptibly altered, and the retardation not ^andretarda- 

ije^rly fo great as the acceleration in the former. I afterwards, tion. 
by another contrivance, which it would, be difficult to ekplain, 
rcniedied ih^ evil attendant upon a (Irong detent, and produced 
an efcapeinept; perfedlly to ray wKlies, that had no propenfity Remedy, 
either to accelerate or retard its rate. 

It is clearfo me; that fridion or wearing will, in fome cafes. The fimple de* 
make a macipne.accelerate, and in others retard its rate 
going,, therefore I prefume if we could hit upon fome method form well for 
of preferving the ratios of the detached Ycapement perma- . 

ncm, by giving the different parts a durability, they have not wear, 
hitherto poireffed, we might produce machines of this fimple 
conflruflion that fhould retain an equal rale of going for long 
]>eriods of time, and not look to chance for their fuccefs; if 
the adions of the 'foapement were unalterably {which I ima- 
gine might be made by jewelling) we fhould then have only 
the influence of the oil lo oppofe our fuccefs, which by becom- 
ing glutinous, will, 1 think occafion, if any change, a retar- 
dation of rate, yet if it be good, the effe^l, I fuppofe, will 
not be very great in a moderate length of time. * 

Having been on the coafl ol' Coromandel and Ceylon, and Cocm nut oil 
other parts of the Eaft Indies, for a feries of eight years, I bad 
there an opportunity of trying oil fo watches, which artifis 
here are unacquainted with; being in camp in the Myfore 
country, in iW years 1791 and 2, for a period ot about 
eighteen months, J could fcarcely procure a drop of olive oil 
that was pot rancid ; 1 therefore fobflituled in room of it what 
h there called cocoa nut oil, which retains its fluidity the \ 

fell. I never knew an infiance of . its becoming glutinous, nor 

does 
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does it evaporate foon ; 1 have foatwl it b jeiwelted, verge, apd 
horizontal watches, in that warm dima(e^ after a*P^riod of 
three ycar$. In a vor^- fluid ftate* a^jd^in fi^fficlent quantiiy/ 
That oil may be eafily prOf:urcd here by breaking the fliell oi 
the coeqa tmt, drying the nut in a very gentle manner, and 
afterwards cxpreiling the oil from it, which is yielded b.e 
quantity; it aflumes a concrelo form in a very moderate degree 
of cold, but how far that ina) be a good objuSion aguuift its 
ufc in this climate remain > to be determined. 

^ conclude thefe obfervations, after a few reraaitks upon 
for want^of oil ft^^pping of Mr. MuJge’s firft watch, while under trial at 

oa chepalleu. the Royal Obfervatory ; Mr, Madge found, after a good^deal 
of pains taken in invefrigating the caufc, that it was for want 
of oil being put to the pallets (or locking part) of his 'fcape- 
incnt : 1 think this cafe to parallel to that of Mr, Haley^s ma* 
chines flopping from the fame caufe, that it tends in fame mca- 
fure to piovc the truth of what I have advanced j Mr, Mudge 
had thought when he flnifhed this machine, that it was alto- 
gether unncceffaiy to apply oil to this part, as be mentions ip 
a letter to his excellency (he Count do Bruhl, upon the fub- 
Effea when oil jefl of its flopping ; and in the fame letter he writes to the fol- 
w sapplicd. lowing cffedl, that when he had applied oJ to the pallets, tlie 
watch went as well as before, or, as it did when flrft fet 
a-going; that the arcs of vibration had fallen off but a few de- 
grees, yet the watch went ten flxonds a day fatter than thii 
laft-mentioncdrate, and from any thing that fuggefted ilfeJf to 
Jiiin, he could not fee wiiy it fliould not have gone rather flower 
than fafler thiough length of time. J will venture to fuppofe 
the following to have iwen the caufe of the machine going 
fafler, and of the balance meafuimg fmaller aiea in conic 
quence. 

Explanatioai The points of the teeth of his ’(cape wheel had become 
•jiu icc'hattbe fliortei * by conflant wear, however fmall, and efcaped the 
flioitor7*^c»ped rathef hooks of the pallets, as the) have been 

fooncr, and termed) fooner ; thercfoie the oppofite pallets which impelled 
the crank gave the impulfe fooner to the balance, and in my , 
itoind, the w atch may be fuppofed to have accelerated its rate 
from this caufe; on the other hand, by tlie wearing of the teeth^ 
be wheel did not wind up the remontoire fprings quite fp 

* lltfcr to tJ»e figuie, Philof. Journ, 4to ferics, Vol, IJ, p,49* 

high, 
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tii6re afofe m fome degree an Impedihicnt to 
the babiit^ '^bich niligKt occkfion the arcs to be ftiortcncd, 
becjii&fe ‘’before whe'i^was let at liberty, or unbekvd from 
one (iillelji tiJ Orcier to Uie other rcniontoire Ipiing, 

^heSbalance fby mean^ of the crank Rllixed to it) had alter- 
OEtely to wind' tfp ciach remontoire fpring a little higher, and 
in'fli30rf,,#^ch higher than the whcellmd before wound it, 
as, the 0SOtnentum of the balance was equal to; ' therefore, as 
I faid before, when the teeth of the wheel became (liortcr by 
weitf, they would xiOt wind up the remonloire fprings quite fo -^an<l the rc- 

bfefi; in which cafe the crank would engage the pallets on the finings 

' r. 1 • • 1..T /• *. would ielefs 

oppoute nqe of the remonloire axis a httie looner, by which wound up: 

means the balance would r<?ceivG acheck in its vibrations, and whence the 

the arcs Would certainly fall off, Th«ife> which I have men- have more^to do 

tioned, are the only reafons w^hich liave occurred to meto Anew alone. 

why the remonloire machine I made (hoUlcl have its arcs of 

vibration ihcreafed when the watch went faffer, and, on llie 

contrary, Mr. Mudge^s (hould have its arcs Aiortencd when 

it went the fame way.* 

As to Mr. Mudge's watches, green and blue retarding Ihcir retard uu 
rates while under trial at Mr. Dutton's, after having gone of Mudge’soihvT 
through their public trials at llie Royal Obfervalorv, it flundd pieces ai- 
be remembered they had not been cleaned, and that the oil fation of the i ii. 
being thicker, mufl have had a fliare in producing that e/fccl, 
and perhaps a principal one; for as (odVi^tjon in the impiilfe 
or unlocking part, there was none, it was totally annihilated, 
by the verge and remontoire axis moving on the fame centre; 
if any wear could take place there, it ir.uft be by percuffion and 
preffiire only ; likewife it may beconfidered, that the teeth of 
the w heel (or locking part) having been blunted by wear with 
former going, would have larger lurfaces to refift the wear 
and its accelerating effeft during this trial ; bchdes, it will be 
readily believed by ihofe ac quainted with Mr, Aludge's fcape- 
mei)t, that the wearing of his wheel and its p,ernicinas effefl, 
cannot be fb great as hi that of the detached 'fcapement. 


* It appears to me, that if the impelling pallet came to a flop 
before the inftftnt cf unlocking, no other than the liiit effefil, in 
Mudge’s machine, would take place ; except that the refiftancc fo 
unlocking might become lefs. Would the crank and levcrtwear 
and diminilli the efle6^ of the ailing pallet ? . — N<. 

A Memoir 
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J Afmqir eo»ccrmng the jf^Jtlnaiing i 

\ ' cnM iq jdie Raftle^Shukt and 

Benjamin Smith Barton, M. D, Frm ' iU '^ A ^ ffmn ' 
TranfuElionSi Yo\, \V . ^ ^ ‘ ' /■ 

(C^tinufid froai p, R8i;,of Vd, Vnj) ;•// ,, . , ' ' 

Is’xpetinwntof \ ■"''■* 

lafcinatioB By « 1 HE fa£l;i which came under the notice of Mr. Vmmaer# 

&»k8* Hague, are curiousi and deferve |o be menit&ed. ' 

But they do not appear to me^to b'e proofs of the cjiiftehce of 
an infediouA or mephitic vapour proceeding frbr^ the mouth of 
the ralilc-fnake. I am not at all Girprifed that ijhe birds and ' 
mire that were put into the cage, alc^g with this reptile,, 
thoLilcI exhibit the tnotioixe which were obferved by the Dutch 
naluralift. When the little animals fquatted dow^n in a corner 
of the cage, they were, mofl probably, impelled by the in- 
’ Ihnfl of fear, which is fo powerful, and fo extenfive, in thc^ 
('ad family of animals. When they run towards the ferpetit, 
it may have been fear that aftualcd them. 
iVrhafa pai daily In condu6Hng a feries of experiments, it is ever a matter 
nbfemd. q/' importance, that the mind of tlie experimentaliS «ihouId 
be free from the dominion of prejudice and Tyftem. Perhaps, 
facts are never related in all their unadulterated purity except 
by Ihofe, ho, intent upon the difeovery of truth, keep fyftem 
at a difiance, regardlefs of its claims. The ftrohg democracy 
of facts" ftujuld exert its wholefome fw‘ay. I cannot help 
thinking, that if Mr, Vofmaer had difbelived the fafeinating 
faculty of ferpents, the concJufions which he would have 
drawn from bis experiments, juft mentioned, would have been 
fomewhat different. But of this I cannot be certain, and, 
therefore, I flmll nof avail myfelf of the fuppofition. 

Other fa£ts Some experiments which have been made in this city, do 
which contiadjct accord with Ihofe of Mr, Vofmaer. The birds, which 
w^ere put into the cage that contained the rattle-fnake, flew 
or ran from the reptile, as though they were fenfible of the 
danger to which they were expofed. The fnake made, many 
attempts to catch the birds, but cpuld feldona fudee^. When 
a dead bird viras thrown into the cage, the fhake devoured it 
immediately. He foon caught, and devtoed a living mole, 
an animal much more fluggifti than the bird. A few days 
^ fince. 
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fince, I bad ah opportunity of oWerving the following circum- 
Aance« A fmall birdi our fooW*bird bad been put into a 
cage coniaining a lar^^a^tl^fhake. The little animal had / 
been ibus imprlfoned for feveral hours* when I firfl law it. 

It |)Q figns of ,fear^ but liopped about from the floor 

of the cage to its rood, and frequently flew and fat upon the 
• ihalce^sback.- Its chirp was no ways tremulous; but perfedly 
nhtur^l : 4t ale the feeds which were put into the cage, and 
by its whole aj6lions,- 1 think, nioft evidently demonftrated, 
that its (ituation was not uneafy« 

I do not relate this latter fa61 with any intention to difproveNomephkic 
the notion, that the rattle-fnake poflcfles the faculty of charm - 
ing. For the obfervation was made on the feventeenlh offn^ike in the 
laft month, -which is foniewhat earlier than the time when 
fnakes ufually come out of their dens. The fnake, loo, which 
was the fubje61 of the experiment, appeared to be very languid, 
and had not eaten any thing for a confiderable lime. We 
oughfnot, lt> fuppofe him poflefled of the fafcinaling 

faculty at this period ; ilnce, I prefume, that this faculty* 
did it exift at all, is Jlibfervient to the purpofe of procuring 
the reptile its food. The fa6l is, perhaps, valuable in another 
point of view. It feems to fhow, it does ftjovv, that the 
mephitic yapour proceeding from the rattle- fnake, allowing 
that fuch a vapour really exiifed, was, in no relpe^, injurious 
to fli^bird. . 

If the m€j>hitic vapour of the raltle-fnake were produ6tive nor in tl > wooi 
of the effefts attributed to it by Mr. de la C^pede,^ and other 
writers ; and, erpec-ially, it this vapour extended its influence 
to animals tStuated at a confiderable ditlancc from the reptile, 
the atmofphere of the rattle-fnake would often be a kind of 
Avernus, which many animals would’' avoid, and which would 
generally occafion the ficknefs or death of ihofe that were Jo 
unfortunate as to come within its tphere. But how different 
is the cafe ! The abodes of the rattle-fnake are the favourite 
haunts of frogs, and many fpec^ies of birds, which often pafs 
the feafons of their anjours and generation in clouds of me- 
philifm; uninjured, and undefhoyed. t How often has the 
rattle-fnake been known to continue, for days, at the bottom 
pf ^ tree, or even a fmallbufli, upon the branches of which 

* The Emberiza hyemalie of Linnscus* 

'.the 
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tiie thrufli orcal-bW are rearing tbeir j Gupg I T^is wonJiJ Best - 
fuitable fituatioii for the mephitic vapour: to .^yert its noxious 
infiuencej^bot, ih our woods,, fuc!\;,,in'ffuence^bas never b 
perceived. ^ ^ * 

Othci 'nftaiices Birds of the eagle and the hawk kind have been feen to. 
inpr'>oJ. for a confi durable time, above the fpot occupied by a 

jalile-Inake, and at length to dart upon, the reptile, and 
carry it to their young. Neither file parcnj'4wrd nor its 
young ones, have ever been known to receive any injury 
from the fnake’s vapour. PoSibly it may be faid, this vapour 
was diffipated, or greatly diluted, in puffing tiuough , the' 


air. 


Whe tlicr ntlirr 
animn!:; ctniL 
jnephiiic va- 
pour. 


Qucftlon, if the 
agitcUc4 animals 
may not tiavc 
lu'en already 
buteii. 


A mephitic, or fetid, vapour emanates from the bodies of 
many animals, befides the rattle-fnake ; from the opdiTum *, 
and the pole-cat f , for inflance. The vapour^ of thefe quar 
drupeds would be as likely to afle6l birds, &c. with afpbyxy, 
as that of the rattle-fnake. And poffibly U does.; There is, 
certainly, one thing in favour of the fuppofition. The bpoflum, 
in particular, is noted for his cunning in catching birds, 

I ffiall conclude this part of my memoir by <d)ferring, that 
the odour of the ratlle-fnake is faid to be agreeable to fomc 
pe; fons. 

Mr. de la Cepede’s fecond mode of explanation is much 
more plaulible. 1 have already obferved J, that it was the 
fyftein of Sir Hans Sloane, who affefled to' ground it upon 
experiments. It is adopted by the author of the well- written 
account of de Ja C^pede’s Natural Hifiory of Serpents^ in the 
Monthlj/ lit view 


Mr. de la C<5pedc prefumes that, for the moft part, when 
a bird, a fcpiirrei, &c, has been feen precipitating ilfelf from 
the top of a tree, into the jaws of a rattle-fnake, it had been 
already bitten ; and that its w hole conduft, fuch as its crying, 
its agitation, its leaping from branch to branch, &c. are ail 
effects induced by the violent operation of the poifoii, thrown 
into its body, by the reptile. , 


• Didclphi^ OpolTum. f Viverra Putorius^ 

See pages 30 & 34, ,/iofe* 

§ Appendix to the fecond volume of the Monthly Review en- 
larged. p. SIJ. , ’ : 
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An attention to fa6ts cpnftrains me to rejedt this attempt to- Moft probably 
wards a folution of the queftion, whjich I am coufidering. I ' 
thall arrange my chiefetl objedtions under two heads. 

Firft. We are pretty well acquainted with the moft pro- — becaufc the 
minent effects produced by thepoifon of the rattle-fnakc, in f^e^and vr* 
various fpecieA of animals. It muft be admitted, that there different from ^ 
is a Gonftderable' variety in thefe effe^s, and a great differ- related 

, A t r i r rs t i i . tjlCinatiOll. 

cnce in the itrength of thefe effects. In one animal, the poi- 

fon produces an high degree of inflammatory aclit>n in the ^ 

fyftem ; in another, the moft ftriking primary effcdl is a fom- 

nolency, or drowiinefs. In one animal, the poifon does not 

produce any obvious effedl upon the fyftem for many minutes ; 

in another the effbdls are almoft inftantaneous But in almoft 

every infiance in which the poifon of the ratlle-fnake has been 

fuccefsfully thrown into the body of an animal, there enfue a 

let of fymptoms, very different from the adlions of birds and 

fquirrels when under the fuppofed fafeinating influence of the 

ferpent-kind. It is not ncceffary to detail, in this place, thefe 

various fymptoms, becaufe I have already done it in a paper, 

which is printed in the third volume of the Tranfadiiom of our 

Society |, and becaufe thefe fymptoms cannot be unknown to 

the members of the Society. It will be fufficient to obferve, 

that two of the “moft univcrfal effeds of the poifon of (he 

ratlle-fnake, I mean the extreme debility and the giddinefs, 

which commonly almoft immediately' fuccced the bite, will 

preclude the poflibility of a fquirrei’s, or a bird’s, dancing 

from branch to branch, flying about, and running to and from 

the ferpent,- for a conlidcrable time, before it becomes a.prey 

to its enemy. Befides, the farce of fafcinalion is often kept 

up for a much longer term of time than any fmall animals are 

known to live after a fuccsfsful bite by the ratlle-fnake. But, 

perhaps, it roaiy be faid, that the ratlle-fnake, like fonie oFour 

wafps, knows how toinjed into the animal, wlnt li he nieaui. 

to devour, any given quantity ^f his fubtile poifon. Here, 

the analogy will not apply ’• but I have not linie to point out 

the various inftances in which its failure is confpicuous. 

♦ A fmall dog that was bitten in the fide- by a large rattle- fnake, 
reeled ab^ut; and > expired, feemingly fuffdcuted, in two minutos. 

This was in the month of Auguft. 

f No.xi. p. 110 and 11% 


Kalm 



gjjj . . »Cf*VTl¥lC. K«W$: ' . / 

Ttefyftemof Kalm mcfitions i well-kitowfl fad,. <tvhich will be arfibitlaS 

i^i*c 9 T”atthe Jjave cohfiderabie weight in deflroyittg the, force of this part 

jnimai tr.ay be of Mr. dc la C(^p^de^s fjftem. The fquirre) being upon 
^lev^^dand point of running into the fnate^s moal^r tb® fpeSalors 

^ have not been able to Jet it come to that pitch, but kilted the 

fnakC, and as foon as it had got a mortal btow, the fquirrel 
or bird deftined for deftru^on, flew awaj, and left off their 
moanful note, as if they bad broke loofe from a net. Some 
fay, that if they only touched the fnakei fo as to draw Off its 
attention .from tlie fquirrel ; it went off quiclcly^ not flopping 
till it had got to a great diftance.”* Why/* coiitirtues oiXr 
author, do the fquirrels or birds go away fo fuddenly and 
why no fooner ? If they had been poifoned or bitten by the 
fnake before, fo as not to be able to get from the tree, and to 
be forced to approach the fnake always more and more^ they 
could how’^ever not get new ftrength by tlie fnake being kilted 
or diverted V* 

(To he continued,) 
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Ver^ ixtenfive Table of Squares. 

jAlBOUT three years ago, a large quantity of mathematical 
papers were brought to Oxford, which had belonged to Mr. 

. Councer, an attorney at Bloxam, in the north of Oxfordfliire, 
They confifled chiefly of mere tranferipts and collections from 
different publications : But there were two works among them, 
which muft be excepted from this defeription, and which prove 
Mr. C. to have been a man of lingular induftry. 

The one was a table of fines and tangents for every fecond 
of the quadrant. It is probable, that this table was com* 
pleted before the year 1760; but it would have been of no 
value, even if it had not been fuperfeded by Mr. Taylor's 
publicaiioii. For Mr. C. feems, in this tnflahee, to have 
been ignorant of the true method of calculating, and to have 

^ Travels into North- America, &c;. vol. ii. p. 209 h It 
will bfe eafy to difeover what part of Kalm’s rcafoning, in the ibove 
quotation I admit. ^ " 

only 
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VSiily interpolated Ibme old tables^ witliout allowing for the 
variation of the differences. The other work is really valu- 
able, it is a table of fqu^es and cubes to a much greater ex- 
tent than that, which was piiblifhed by the Board of Longi- 
tude in 17S1> under the care of Dr. Holton*. This table 
was calculated for the fquares of all numbers from 1 to 
128540, and for the cubes of all from 1 to 26560. But there 
is an interval in the fquares from 28261 to 29061, It appears 
to have been originairy left in the manufeript, although it is 
impoIHbfe to conjedare the reafon of the omilfion. The gro- 
cer, who bad purciiafed the papers, had begun to tear (his 
table before it cow Id be refeued out of his hands; but as he 
had not got beyond the number 6000, this circum fiance is 
comparalively of little confequence. In all other refpccls the 
work is complete. It is written in a clear hand, and (having 
been examined in Yevcral hundred places) appears to potrefs a. 
degree of cdrredlnefs, which may in geneial be depended 
upon. 

Among the papers were propofals for printing t'his table; 
they are dated 1758. There were, bkewife, tw^o iheets of 
an introdudion to them, printed in 176L At this diflance of 
time, it is impoffible to afeertain the reafon, which prevented 
the publication; but it is rot improbable that Mr. C. might 
have been flopped by the g:eat cxpence of the undertaking. 
Had Dr. Hutton been in polfdUon of this manufeript, it might 
have faved much of his valuable lime, and if any man of fei- 
ence fhou Id be employed in continuing his work, itwillbeufe- 
falto him to know that .Mr, Councer's lia.^ been preferved. 

F, S, Mr, Councer had, likewife, calculated all the powers 
from the ift to the 13th (inclufive) of the feries of numbers 
from i to 20. And he has continued this, for the nine digits, 
as far as the 26th power. ' S. R, 

I received the preceding notice from the refpedabJe 
gentleman whole initials are fubje^ined; and am enabled to give 
fuch farther information as may conduce to render the papers 
of public utility. W. AT, 

* Dr, Hutton’s table is for the fquares of all numbers from 1 to 
2^000, and the cubes of all from 1 to 10000. * 
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, <3n I^kofpliorie Ming^ ; from a Corrtfjpt^denl ; R * fe*. 

PhofphDrlc I know that my one has gxplain^d'tt*® pljenoipenon 

iing«* of tha% denfe cloudy rings which are produced when pKofpho^ 

rated hydrogen arifes through water, and e!a;j^1todes in ^ air ; 
« ‘ ,an efTeft fiinilar to what is fome^^ea fecn on the flHng of can- 
|:}on. Upon dofe inrpedtlon the fa£t appears to take place thus* 

' The bubble of hydrogen, containing pliofpborus m folution, 
ril^s and lakes fire. Phofphoric acid is fdpamled in ihe form 
' of white frnoke; through which denfc mafs fliO expanfi ve ac- 
4ioi>is directed upwards. A fluid opaque ring, denfer than the 
atmofphere is thus formed, iJie inner ^furface of which is made 
to afceod by the^^apid flroke, while the external part has re- 
ceived or. do impulfe. The natural confeqaencO is a^uick 
rotation of the ring, .from within outwards, which Ihews itfelf 
to the fight, mid foeml^ 'in feme manner *or another, as if it 
kept the parts tdgelher. . * , 

Hoiv to 7 mijure fkc Contents of my Pipe very ready Meihod^ 

o^f.Lcntsot any MY |ngeniuiis/carrefpq;ide,ni:, ]\Ir. WWf, fometirae ago 
pipa in pounds me a. teadv method of rpeafuring the contents of a pipe, 

oi gilioni* f !i ' . • ‘ ' • 

as foilavy^; . 

Square, the di^imeter ill Inches, and the produS will be the 
iniiiiberpf pOii^s of .whaler in every yard length of the pipe.. 
Or if be cut off br edhfidered a$ a decimal, the 

givd the aje gallons in the yard. 
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JUNE, 1804 . 


ARTICLE 1. 

Letter from Mr. Ezekiel Walker, on tin Methods of ofc- 
ferving the Longitude at Sea ; with an Eikibition tf the very 
great Accuracy qf the mean ReJUlt from a Nund/cr qf Chro- 
nometers. 


To Mr. NICHOLSON. 


SIR, 


Xhe two moil approved methods of finding the longitude Longitude found 
at Tea, are tbofe by lunar obfervations and by 

Although thofe methods are now brought to conliderable per. time-pieces. ^ 
fedlion, yet they can only be looked upon as in a progreffive 
flate towards that point of precifion, at which the aflronomer 
and the artid have long been labouring to arrive. . 

The lunar theory is ftill but imperfe^ly underftood; but per- Both methods 
h;^^he time is at no great diftance, when it (hall be as well ftii*i®pr 9 vc«ble« 
known as the theory of any other planet. Nor is it unphilo- 
fophical to fuppofe, that fome property of matter, which is at 
prefent unknown^ may hereafter be difcovered, by means of 
. which a time-keeper may be fo conflru61ed as to perform as 
well at fea as a regulator on fhore. 

Thefe are conjeidures, though probabloy that 1 fimll no^ in- 
fift upon any further, but proceed to bquim fiiio the merits of 
the two methods in their prefent fiate of perfedion. 

yaL*VIII.— June, 1804. F . Tlie 
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Tiict loDar me# 
thod will ^ for 
ever fubjefl to 
, 'tl|ofe intervals 
tK^erein the 


inl^ances of the 
much greater 


time- pieces. 


Tbe impeiffeSion of the lunar loethdji is, tbat in confeqaen^ 
of bad iveathefj or tbe l!DOon^s not being above the horizon^ it 
fometini^ happens that the neejeflarjf bbftrvaliofis cannot be 
iwon cannot be *®**‘®^ weeks. .And ihefe Jong intervals between bpc 

lunar ’obfervation and another^ inuft for ever happen from the 
fame caufes ; and thofe caufes are fach as no humnn art can 
remove. 

La'Peroufe, in his voyage rbund the world, was at one 
^e*^uency*of^ob- ^ ^ Without taking a fittgle lunar obfervation ; but he 
ftrv^tionsby had, within tliat time, 20 obfervations by his time-keepefr 
At another time during the fame voyage, 2‘h days elapfed 
without a lunar obfervation ; but he had 20 obfervations by 
bis time-keeper. Lord Hugh Seymour, in his voyage (o the 
Weft Indies in the year 1796, bad been at fea near fix weeks 
before the firft lunar obfervation was obtained, in which pe> 
riod the longitude had been obtained ^0 times by his time- 
keepers. 

What has juft been mentioned fets time-keepers In a very 
favourable light, but it remains to inquire into their imperfec- 
tions. 1. A time-keeper may ftop. 2, It may alter in its rale 
3. It may not be wound up through forget fulnefs. 
And,, 4. It Is liable to other accidents, even in the moft care- 
ful hands. But tliefe are defe^h which may be removed, and 
a refull obtained, which will be more perfedt than by any time- 
keeper that has ycl been made. 

of ob^ , The method which I have to mention mu ft be known to 
tdiniiig a mwe gentlemen, as I had the honour to lay it before the com- 

fromtime-ketp- mitiioners of longitude in the year 1783. The method, how- 
trsi propi^ed fver, Iccms cilliei very little known,, or not much attended 
to. l,a Pcroule made no life of it in his voyage round the 
world; lienee it rqay be fuppofed that it was unknown in 
France at that time. Nor is it once mentioned by Mr. Wales 
in bis excellent Ireatife on the method of finding the longitude 
at feaijy tirae-kcepers ; although he had ** been pretty inti- 
mate with the fubjeflk for near forty years''^. 

Itconfiftsla l^he method which I have recommended depends upon a 
ufo of time-keepers as they are nqw confiru^ed. 
berofmschiues. Attliougb ti>e beft time-keeper be too imperfect a machine: to 
bo depended upon fcr determining the longitude in long 

* i 

• Prcf.xe to-Wales on the longitude, p. 5. 
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yH if fiv!&, ffjfci ot^ore^ be taken to fea in 
Ihi^/'ihe coitiputftd by feparately, andibe 

* m«ai) of their refults tak|n« it will come bkb^dtngly near the 
tnilb, even at the &idm three or four montbr*. 

Ahother yery great advantiige refaUing from this method is, Thtsnifithoci 
that, Ihoold ooe of the time-keepers flop# it may be fet going ^c^?n^lTa 
again, by .the refl ; or fliouldone of them be foand to go very in winding up» 
incorre^iy, its rate t^ay be jreyedeci, and the l^gitjode fiill 
deteripm^ by thofe ^hicb :|niU be fuppofed to go well; in 
(boYt# this method is almoft intif^y free from all tliofe accidents 
to which a Angle time-keeper iii liable. • 

The two ibltowing if^xamples, which are taken from the rates and affords a 
of cbronomeFers that ^ve been determined in frjted obfer va- 
lories, will fliow the perfedion of this method more clearly. Examples. 

In the firfl example, which contains a period of SO days# there 
are only two inflances in which this' method differs fo much as 
a Angle fecond from mean time. . In the fecond example, con- 
taining a period of flx weeks, the peatefl error on any one day, 
during that time, is only and the total error at the end of 
that period, is only 

It may bC laid that ihefe are favourable ^ecimens# but fup* If the chnuio. 
pofing Uiat thefe chronometers had gone fen timee worfi than fo^edL^timw 
they did, the greatefl error in the flrfl oihsmpie would faaveworfe# the error 
amounted to no more than U",3 j and the greatefl error in the 
fecond example would not hare exceeded a Angle minute. minute per 

iDOBth. 
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Hm 0 tb« From Ihefe examples we may fee At naiafe oi^ fbrtoiteal 
^^‘JJJ**^***. events, how regularity rifes out of irregolantys the errprof 
^ctertmutd, one timekeeper corredmg that of another in a wonderfot 
manner; and as the number of time-keepers increafeii the 
error will decreafe^ until it be almoft annihHated^ ConAh* 
quently the method of finding the longitude at fea is no longer 
doabtfiil, as it may, by thH method, be foon4 to any degree 
of precifion that may be ufeful in navigation. ^ 
and the eitpeoee The only obje61ion that i^an be advanced againlt It is the 
ifii^eaqfiderabie. ^^pencc; but the fum of two of three hundred pounds bears ■ 
no proportion to the value of a Britifii fquadron, nor even to 
the value of a fingle £aft India (hip; and this fum would por- 
chafe as many time-keepers, at their prefenl reduced prices, 
as would, I prefuine, be fuplicient to fecure any (hip from that 
danger which might arUe from the want of knowing the 
longitude. 

EZEKIEL WALKER. 

LyjMij April 19» 1804*. 
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Introctttfitory 

ktter* 


On Galvani/m» jSy C. Wii^xiNsoir, 


SIR, 


To Mr. NICHOLSON. 


A%6, 18(U« 


Being i 


now engaged in fomephilofopinealledhifesat Bath, 
1 have had frequent opportunities of converfing with Dr* 
Gibbesf a gentleman of confidernble feientific information, 
relative to his opinions as to the apparent riecompofition of 
water by the galvanic procefs. As many gentlemen of enii* 
nence in this deparlmentol philofophy are contorts to bis doc- 
trine, I beg leave, through the medium of your valuable 
Journal, to fiate the outlines .of Dr. Oibbes*s theory to the pub* 
he, with 8 few curfory obfervations which have occurred tome* 
lam, Sir, 

Your's wUb great refpeft, 

C, WIUWSON. 
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Soon after tlie pabUeatign of the valuable difcovery of the 
decoznpofition of water by the galvanic proceft, by 
^icholfon i^nd Car|iite> |lichter^ an eminent German phitofo- ve pro* 
' phpffObfervingtbat water becomes decompofed by wires placed ^ 
at a ^nfiderable diltancefrom each other, could not conceive sfooitr* 
that the fame identical particle of water could be influenced by 
two wires at the fame inftant^of time; and hence be conjec- 
tured that the Lavoifieraan theory relative to water being a 
compound fubflanoe mud be incorrefi. 

Or. Gibbes f^ppofes water lo be an elementary principle, Dr. GiW)«» fup- 
and (bat the two gafes which are produced are conapounds. water and* 
T)tU3 the oxygen gas which it difengaged from (be zinc end pluseleAiicity, 
of the balteryi js taken to be a compound of water and pofitive 
• efeflricity ; ihe wate^ conflituting iU ponderable part, w bile minus dec- 
Ibe hydrogen gas given oot by the other wire connected with 
the Copper end of 4he battery is concluded to have water alfo 
for its poo^tlecablc part ttt a flgte of combination with negative 
eleflricity. 

Or. O. opnfidera pofitive and negative eledtrlcily a<i two That plus and 
diftinS principles, which when in a^afe of union 
caloric. ThtH in the expionon of a mixture ot oxygen and 
hydrogen gafesi the two e!e6trici(ies enter into union and form 
caloric, while the refpe^ive pdnderable bafes are precipitated 
in the ftate of water. 

^ , Upon this hypotlieCs, the circumftances of the evolution of Hence flame and 

flame and heat, together with tlie production of water, 
capable of expbmation. 

Alfo uponiihis fuppofilion fome notion may be formed, why and thcgalvanijt 
the gales 9ft produced in the vicinities of each wire, and 
why oxygen gas nnift i>e evolved from the wire counecled with 
Ibe zinc end of the battery, and hydrogen gas fiom the wire 
united with the copper end. 

This ingenious fuppofition, which does great credit to the Examination of 
well-*known abilities of Dr, Gibbet, in the firft point of view theory, 
feems to receive additional fupport from Us apparent flmphcity. 

But u(>on more minute inveftigation, I am induced to think 
it will be found more complicated than theUavoifierean theory, 

Znd by no m^s fo general in its application. 

In the flrft place it (hould be proved that there are two fueb The two ele^tiU 
principles as pofiiive ai^ n^ative eledncUy 5 and in ^ 
ftipport of this, the exporimenls of Eeles^'Symnefi Atwood, 

(tlie. are by 00 means conduiivei > 


When 
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©Aty'A’wi'g^v _ 

When {mm is 

havc/as be^ei hydrogen from ipktogsmp^ - 

the otter*, I prcdlu^tij^^jte 

priDcif^ ci,Pv. Gibbes? ' rl ' '' , 

-'THiiaf able phyfician further obferves Ih^ oxydatw is» 
blfia^ion of water with the meullic body^ cohibttett^, 

of , Pne(U€y«; Wally and others. ■ ; V ; v/' ' 

^ When a galvanic pile, is plap^ imder a receiver 
. over watery while tte galvanic, procefs goes 6n^ by having a- 
metallic circuit fromihe top tb Ihe boti^ pWa ^ 
enfueiy and which is (dund to be the pure pan MpoofptertC 
air : if the pile be placed in an eahauted/receitety the galva- 
nic procefs IS very trivialy and lheptees>€^,fiigM oxydated. 
How upon the principles of Dr. 

phenomena? If oxydation be merdy the coindbfn^bn df water 
with the metaly why thould the pure^pari of ateoTpberic air 
be thus feparated while the metals are ;in iipnneiiH&t^ eonta^ 
with fo much water ? : ' : ^ - 

. Whether galvanifm be the caufe or tteeSefi; df ^cfa^cal 
change induced in the metallic fubftanmi ibey af^ter to me to 
be contemporaneous rcfulLs ilmtlar to what apples in ttete« 
mertion of iron in a folution of the fulphate of ooppefy and 
whether the iron be diflbh^ed prior to the oOpious precipUaim^. 
no experiments 1 am aware of can decide. Prom vi^ue 
xircumtlances it appears that oxydation qBi^00t|ahe place un- 
lefs the combined ele61ricity of the metal te being^ 

difengaged. This is rendered evident in a very teppy experit* 
ment of Dr. Afli, who having been the aflbciat^i of . the much- 
lamented Humboldt* in bis feientihe pUTfuits/ may ppw be 
deemed more acquainted with the minuiias of galvanifm ihan 
any other perfon. This gentleman has remarked ihat when a 
plate of zinc is immerfed in a weak folution of fulpfauric acid 
and wateTy a decompoiition takes placoy the oxygen bafeemm- 
bines with the metal, while the hydrogen is difengaged in a 
gafeous ftate. When a plate of filver is. immerfedy no deegm* 
poiition takes place ; 'the very hittant a contaS is effb^ed jm-^ 
tween the two metals, whether by portions out of the fluhlte 
in the iluid, then the filver is immediately B6lfd oh and ^ 
engages hydrogen alfo, and itfelf becoihes oxy^ted. < 

• Humboldt died lately at Aeapulco*, of the ycfUow. feWry ivblle 
attempting to perfeQ his geological obfervations, 

^ In 
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appears f0 be Ej^t«a*tian. 

2;ehemtcal^^on'0f laip^ ^ 

aiiip^ on the filver liH 

fetp^^Ahefaiien is effe^/as^to its eteSrical iiate; "as we weft 
iaawff <E!iper^«iits> that of zinc and filver, 

wte thus €0^btned, the »nc evinces pofitive it gnsj, andfilver 
neg^ivo ; , hence evidetit that an abflradtion of eledtricfky 
Jrom.Si Wls^guifite prior to Us capability of being afted on 
i))i( the falpfapric acid. ^ 

IF might; pmfame to fabmit to fotOe of your chemical Addldoasdie* 
readei^i an v^kamlnafion of fuch compound of filver as may 
thus' be;^e&ed; a fufphate of iilyer is adlually formed^ it 
might lead tb\<fome important difcoverles* I am every day 
more aad.more perfuaded that light and ele61ricily are tlie two 
moft a^ive aglents we poffefs, and a more minute enquiry into 
ibeir refpeflive energies^' I have no doubts would enable us to 
explain mi^iy phyiical changes in the material world, with 
which we are at prefent perfeQly unacquainted. 

The very intenfe light difengaged from charcoal by means intentc light 
of iny exteajiiye apparatus^ has occafioned me to be frequently galyank 
honoured wUb the attendance of Dr. Herfchell ; from fame 
converfation I hate had with him, ! am in hopes he will be in- 
duced to inUituteTomeexperimj^t^ relative to theevolufionof 
light, fo nearly approaching to folar light. If (hefe fliotiH be :# 
conducted, 1 (hall do myfelf the lionour of ftallng them to the 
public throi^h the medium of your valuable Journal, 


r HI. 

1 . 4 ? , ^ “ 

On tie Formation cf SWrw, By G, A. 

• Trt Mr. NICHOLSON. 

' Sl^ 

.The remarks contained in the enclofed pages, may not, 
jp^haps^ evince any originality of though^ nor more than would 
to jtbemoft.fuperficial obferver; yet the ruggeO;ions of 
ibme perfbns, frequently lead to the dbfervation, of valuable 
fa^s by others* Therefore, Sit, you will make whatever ap- 
plication of the paper you conhder beft. 



it wiU be coniidered as an 
^Sd Apnl^ ISOk 





On the 
formation of 
fnow5«— 


cfitAed by 
eJc^icity, 


Ctijeftions rc- 
fpci^ing the 
mode, 




TTlie fieqaent c|»ng«s of (I>e#*atlwr tiuti' 
aari%tbe laft writer, havinRiini^d me focKrefi 
won to meteorolog}’ ; I coiifeff, •;Aat the Rian^CT iit 
ofophers account for fome of the ph'enom^ that occttf, i* itei^ ' 

' to me, altogether fatisfaSory. ' i; .. j '• 

he It is not furprizing, that eieftricity (widi’ the 
agency of which we are fo little . acquatrated) .flio»ld here^ 
forted to, as the grand agent in all meteorqld^ phehotneha. 
Accordingly we find, that fnow, and inde^ .etwty variety 
of weather w<ie*perience, is coniidered to he dW « 
efleacd by the eledlric fluid. . ‘ - 

Snow is generally fuppofed to he the vapOnrs bf the atiDbr« 

phere, difcngaged by the eledlric fluid; and frozen. • 

But it appears to me, 'thai before we receive fo vague an 
explanation, the following quefliofis might beatked!— 

What are the vapours of the atmofphere ^iripofed of? 

By what laws, and irt what manner doe|ii|he cleAric fluid, 
♦^f it >*' *** formati^ 0f»fnow, or tts a component part , 

^ "ow »«««• a few remarks to flrengtkn a fuppofition, 
tisJ to fnows'"' is not engaged in, or in, the kail effential 

to thepfodudlionorexiftenie of fnow, 

f of ‘he circqrolla^es that have. ?• 

attended the M of foow, during the laft winter, 1 havg, in;:,' • 
alnwft every mftance, found that it ;is accompanied wifti, er ' . ' 
raUier preceded by a change of the wind; and that thfewin4-,' 
previous to the faU of fnow, blew from .fame point betwera - ' 
the^oofA, andtbeff 'eft; and afterward from fome point be. " ’ 

tween the ^d the ' ' 

•V L ‘f'atwc'.fometimes haw fnow, whho^ the^. ;> 


•—but a change 
©f wind. 


nS&Ti' !S^‘r.ryr- 


ferent " 4.! r ^ 

:?Jerefonij^w,tbftand.ng a fonth wind may p«wU at th« 
pf ,the?^tb, afupenor ftiatum may blow from the North., 

■■ Such 
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liiat a ckai^ 


M canfe will produce 




<^:^7w'Wini4#' the points b^stween the Wamwinrfs 

warm climates, and 
' a.y^,%IUS|''tlSaa ‘of water^ where there vapour# iafiww, 

i^.d eoy mtrli pofFefs si very great 

imr^re Bi^ commonly^ of a temperature 
betweed'Id'^.'d^.^^'Srf^ iPahrcilbieit. ^ ^v/, , / ' 

/I5^ blow from any of the points between the Namrfy, nortK- 

hy cdmiog moftiy from fuch high 

latkit^es^ ibd-pi^g over immenfe fields of ice, where eva* ^ 

porat^ is impeded,, cannot be fuppofed 

to cdptsuo,ftl^^^.«^ (olution^ but mufr bring with them 
very greatv'^jipp^ of 

NpW let jak fuppofe that a north wind of any^temperature 
between ^2*^ apd 0^ (which it generally is, in fuperior ftrata 
of the atmofpbi^) meets a fouth'^weft wind, as b^fore^men^ 
tioned, the ctmfe'quen^ wilf. Ihat the intenfe cold which ' 
accompanies former will convert the water with wliich the , . 
latter^ is impregnated into jce ; and the inflantaneous applied* 
tion of cold is probably the reato why fnow is produced ip 
what we call jSfato ; for before the vapourjban concentrate it- 
felf iptp. large particles^ or drops, U is arrefred by the intenfe 
cold, 

In this view^ the fofmation of fnow appears to be a beau- Formation of 
tifiil chemical phenomenon; for the warmer air, having 
greater affinity for the colder air than it h^ts for the water which 
^s held in folution^ the water is difengaged, cryfrallij^d by the 
' pold, 4nd precipitated in the form of (now. 

It is, generally obferved, that it is ^nufuafly cold for half an 
hour or an. boar hefpfc the fail of fnow^ and warmer afterf 
ws^^d8. Slight not this be accounted for, by conlidering that 
Jthe adverfe wind mufr meet with confiderable refiftance, in 
.^f^^mg'either a union with, or a pajfage through a flratum o^ 
niir forcharged with wdter, and confequentiy muft be in a gre^* 

.degree reflefied back again^ not in the pcrpendicpl^tr, but gs 
yadil i^m a cenler, in an oblique direr^on, part of which mail 
4^nd to the earth. And it will undoubtedly faja warmer. 
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F«wtIoap£ after the ftrattutt of norA wibd OithOt Ibroodt paSage 
few. through ereffeScd a union *with the ftpth^weft wlpd.* 

Though I have not, ip the proc^i^ obfervations, conft«< 
dered the eledne fluid at at id| «|(lenlial to iho produ£tioo ^ , 
fnow, yet I do not deny theprefeoce of it. Tlttit fuow coD^ 
taint the ele6lnc fluid, cannot be doubted; but it does not fot* 
Jow, that the latter is ntaffivy to the eitifietocc of the former. 
We know of no fubftance in nature, that is impervious to that 
fubtile fluid; it feem<i to pervade all bodies with nearly the fame 
facility as caloric. Therefore, though fnow indtcaies eleiftr^ 
city, it is probably no more than it has acquired in its paflage 
through an elcdtrifled atmofpherc. 

If tbofe who are much more competent to the tal(p than my* 
felf, would dired their attention to Ibis mod interefting branch 
of natural pbilofophy, 1 am inclined to think, they would And 
the refult of their enquiries highly gratifying. Meteorology 
cannot be confidered, but as yet in a fliateof infancy^; for the 
greater part, our knowledge of it hypothefes, which we 
cannot fupport by experiment. Therefore, it is only by a clofe 
obfervation of fa€ls, accompanied by juft inferences drawn from 
them, that we can arrive at any degree of certainty on llii* 
complicated fubje^l. 


IV. 

Chemical Refenreheson the Viftuciand Principles of Can* 
thuiides, lij/ H. BFAUFoit.f 

Ixpcrimentiauwt T^HOUGH the animal kingdom prefents us with only a 
^tbariites! number of iubftances of ule in medicine, it mufl never* 

thelefs be admitted, that among thofe we poflefs, tliere are fome 
of which the effedt is fo certain, fo conftant, and fo definite, 
that if we were deprived of them; it would be difficult, and 
perhaps iropoffible, to find, others to fupply their place. 

Cantharides are of this number; their mode of adlion is uni- ’ 
prerfally known, together with the advantages they afford in 
itmy dtforders. It is not, therefore, to be wondered that the 

♦ The water gives out heat in- congelation, Pide Irwiae, Black, 
Crawford, $cc* 

+ 4malsjdi Gkimic, XLVIIL 
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of their analyfis ihould have 

Weafrecjienllyattcmp^^ bydiyiiaifts. \ * 

: T^|iirmcij^Uim of attihpfe who have operated upon this 
I3dia%^^ hai^ been (to di^ver^lvh^er the blillering property 
wh"^h’ It & eamenify pi^iej|«» floes generally appertain to all ^ 
the ^ ot Whether it do i^t rather refide in 

fime p^uiigitro^tter, whioh. Independent of tlie parts which 
accoln^hyit/is capable of a^ing alone» and producing the 
wbiVh are obferyable by the entire cantharides, 
ttj^'iinilQUhtedly needlefs to repeat In this place> what has 
beeh lhifl and done refpefling this object; but it is eifenlial to 
rema^^ that no , one before Thouvenef purfued lliat courfe 
which could lead to the ibiution of the problem ofiered for 
con£deration;. ande^cbrdingly, we mud confiderthe^period 
in which, that phyticlan publi^ed his experiments on cantha- 
ridesy as the earliefi time in which pbilofcphers could indulge 
the ho^ of afcettalning feme pofitive. information fefpe^tiDg ., 
the nature and properties of the immediate material of ihofe 
. infeds. 

But while we, tender jultice to the labours of Thouvenel, we - 
mu’fi confefs that be has not carried them to an extent anfvvcr-* 
able to his happy commencement. For he has negledled fome 
of the mod important quedions^ and among others, thofe which 
relate to the vcficatory, diuretic, and aphrodifiac properties of 
, cantbarides. ■ 

It was to fnpply in fome meafure the deficiency of that re- 
fpe6lable philotbpher upon the above three points, that Citizen 
Beauppil has thought dt to undertake a new examination of 
canthaHdes. The paper in the anpaU, conlids of an extract 
from his memoir, by Citizen Deyeux. 

Tho author divides his dilFertation into four parts. 

In the fird he gives a rapid (ketch of the fpecific properties 
of canthandes; the methods ufed for colle6ling them, and the 
preparations . to which they are fubjefled previous to their in- 
• tfOdui^iOri Id the market as an article of commerce. 

in the fecond fee gives a flight hidory of the ufeand appU- 
eatfibn’ of thfefe irifetts ♦Vom the time of Hippocrates to the pre- 
lent period. ‘ . 

, tn tl^e third we find an accurate outline of the attempts made 
. % chymids to analize the cantharldes, as well Us an account of 
'Jus dWit parficolar expexitoents aftd their refults^ 

: *' The 



^ '^'SFfe '' C’A«t^jlkl0ibi' ■ . 

jgt^^naientfaii^ Th6 fourjib contains every thing |»b)f-8» 

l^vAtiORs on ologlcal elTays made with thefe animiiibf ibe 
«i»tbaridM. hy^faeir exhibition, whether itilenidiy ^^(crnallyj ^d 

obfemiioJw relative 'to the opeftm|J of th4 bodies of foverf 
which the author had given eitlM^'tbe enlire 
ride!»i or thedliferent immedialomjaieriab> which be/epai’ti^d 
by means of hts procefles* . ‘ / , ' ' 

As the fir ft and fecond parts contain nothing mone than i^ib, 
be met with in various authors, it is iioneceftary to attend to* 
Ihein, and accordingly, the abridger has confined bimfetf 
the third part, in which the chemical fa6ls are given,': 

Thoufenel, who was the firft rational experimented oii oMs- 
tharides, made ufe of water and alcohol 4o fvparate the fidilble 
parts of thefe infecls, and the refutts he obtaiiied Were> 

1. A yellow reddifh extra6{ive matter, of t lliarp bitter ta$c# 
refembling, as he fays, that of ants, but lefs acid, 

2. Another yetlow matter, of a paler cotoixr than the formef*, 

and nearly tnfipid. . . 

3. A fatty matter, of a green colour and acrid taftei poirefP> 
ing the fhieli by which the entire cantbarides are dtftinguilhed. 

4. Laflly, A parenchymatous matter. . , 

Citizen Beau poll obtaiiied fimilar products; but he not only 
, afeertained their exiftence, but examined them fepamtely, and 
in this it is that the difference between his labours, and tho& , 
of Thouvenel principally confifts. 

He firft obferved that the aqueous fojotioti of the peculiar, 
extraftive matter afforded by cantharides, does not fii! to un^ 
deigo a kind of alteration wlien expofed to the air; that the 
iluid becomes turbid, affords a yellowiih precipitate, which ac- , 
quires a peculiar odour ; becomes covered with a vifcidpellielei 
eoiitling a foetid ammoniacal fmell,v and that when it has ar;* ,, 
Tived at this term, the fluid no longer exhibits any ienfibi#. 
change. He afterwards remarked that the folution here melN' ; 
tionvd. before it undergoes ihofe clmnges which are producedf. 
by expofurc to the air, ilrongly reddens the tin^ure of turd-^ " , 
foie; that when mixed with rc^ified alcohtd or ether* it W *- 
comeS4livided into two parts, nearly equal; the one pofle£i^^ 
the form of a black adhefive precipitate, Infolubte in alcobiblC.; 
and the other that of a yellow briawn matter, \cry fbluble bi i ^ 
.liiatflmd. 

’ , ' (T^ Cenchjion in Pur . 





lieJiHptim d Galvadc adding a large Surface 

JP^ Ojtidaiidh, aad cmeer^k into one or tuore P/ates at plea- 
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To <Mr. NICHOLSON. 

rSyjR, "■ ' Edinburgh, May lOf ISOl. 

i I All tfiifcfe Mattered by the notice that you and Mr. Wil- 
ki^^h have, bei^ni pleafed to take of my late communication, 
add I*tl)ink I, bi^ve done no fmall fervice to fciehce by draw* 
iog foirtlifroin both of you, the very ingenious difquiiitions to<^ 
wards the cecoi^omy of galvanifm^ which appeared in your lad 
journal. / , , 

Yojii: (jcfcr^Jon of what may be called a Polychred trough, improvement In 
feems to reach as near perfedtion, in every requifite property galvanic 
for giving the (liock, or deflagrating metals, as could be wifhed : ^ ^ * 

Yet there is ddl a' further improvement which has fuggeded 
itfclf to my mind ; but as it is probable the wade of the zinc 
would be more condderable, 1 mention it with difHdence. 

It appeared to me in fome experiments I made with the Corrofion great- 
courome de iajes, that the metals were more corroded to pro- eou» 

duce Uie fame effedl, th^n happened either in the pile or the 
trough ; but if Mr. W.^s idea is jud (which is mod likely to 
be, from his great. experience in the fclence), that the eflfeft 
is in proportion to the oxigenation of the metal, the following 
plan appears lb<?i bed adsqUed for both oeepnomy and power. 

In Pig., 3, Plate VI, A reprefents, by a fide view or fe^ion, DefaIptio», 
a plate of zinc of fix inches by three ; ip its centre is a fquare 
piece, from which riles another piece of a fmaller diameter, 
either fquare or round. Thefe projecting bits are both funk 
iq a block of wood fomewhat larger than the whole plate, but 
pot fo as to pa& through it; and the plate mud dand clear of 
and every part of the cell, hanging entirely by tbes] 

«nd drungly cemented. A bore is made down througli 
l^iclcnefs of the wood,, in a line with one througb the (mail 
knob of live ^inc. 

. The copper wire B, pafied through that hole, is the medium 
of communication from cell to ceU; and the fame mode may 




tTFkC7$ OP ^tECTJlICrT^ 4Jr» ' 

be einplojed In fofmfog them into foggefl^ ip 

3^uur laft, when a clcflagraling power - 

T|ie intermediate parts exprefs the wooden bloc|is» which mofi • 
be well covered with cement on e#ery iide, ami inferted inps „ ; 
grooves, a$ the zinc and c?Opper plates uraally are, ' . % . ' 

The engraving that referred to my laft communicating was 
ina^urately explained, as the dotted work w*as faid to ' 

Ihe zinc, whereas the acid liquor was denoted By it. 

I rcinaiHf Sir, 

With much refpe^ " 

Your obedient fenran#, 

I. R. L 



VI. 


On the Difference between the EffeB-s of Ele&ricitif.and of llmL 
By Cit. Berthollet *. 

.Tifference be- I I*IAVE thought it important to determine the diflerence 
exifts .between the action oF the electric fluid and that 
of caloric, and the caufe which renders their etfe6ls fitnilar, 
more cfpeciaJIy, as in the leflbns of the Normal fchools this 
liinililude of efiedt made me adopt the opinion of thofe who 
have confidered the eledlric fluid to be caloric itfelf; I confe- ■ 
quenlly requefled permiflion of Citizen Charles to make ufe of 
his powerful apparatus in the experiments which appeared to 
me to be necelfary on this fulled. With that civility which 
thofe engj^ed in iimilar purfuits are always fare to experience 
■ from him, he undertook to perform them bimfelf, J now give 
the refult, fuch as it w^as communicated to me by Guy Luflac,.' 
who aflilled in the experiments. 

^htina was not A wire of platina was fubmitted to tbocks which were nearly • 
ouch heated by enough to etfccl its combuflion and to be felisficd of* 

acarlycapaUeof *his, a ftiock was excited by. which a great part of the 
)uraing it. vvas melted and difperfed; aflerwards the fliocks employed ' 
were a little weaker^ and imiriedialely after each the wirc<i^as 
touched to judge.of the temperature it bad acquired : ajieat » 
was felt, which was dilBpated in a few, minutes, and which, ^ 


• From his Eflai dc Statique Chimique. 




‘N^ HfiA^V;':, ; . ;; ' ^ ■ ' ^r. 

_ via til to j^^bte lhat . of the 

'"'if and bro«^ 

-;i^iem\li^ ioi^boftiofi the plalina wire " 

.^^i|;^after:^‘'ftfk?k^W iittfe from ikat which 

fS have 

/ ‘nflipf^^bed 1^<^'^eg^'lof -t^'^Mare.wh^ occafioos iu li« - 
^e^tdn ; iidv#ihfi .which Is the moil elevated that 

I wotlld/ ;^ucccff4itig to the i^luation, more or 

\.iel&8^iate, e^rWecfgwocd, be 32277® bfvFabrenheit. 

the 9>Qelc is faflScienlly ftrong.to deflroy the aggrega- Eleariclty de- 
wife, it begins by^taching moleculie from taches the parts 
, wibiob exhale like fmoke; if it is flrong enough to d«s noTfuf^it, 

. prbdl^ co^boftion, the remains of the wire appear to be torn 
mb ^^a^enta. 

> 1 Aiheeciiioft^^e, with ink, and placed in the tlream The ele£bie 

of ajUr^^g el^^ic fpark, only experienced a dilatation which 
. wWiieariy eqiial to one degree of Reaumur's thermometer; heat. 
aix4 this Higbts^ed might depend on tire oxidation of the iron 
' of the ink ; placed behde the current, it did not fbew any di* 

Jatatiq|i|; alikaUgh Ijhe air was neceflarily afiedled by the eiccr 
trie adlon : it’ was the fame when 4t was placed in contad with 
a metallic coitdodor which jeUeived a ftream let's powerful than 
in the pr^edlng experiments,* ^ 

A cylinder ^ glafs filled with air, with an exciter at each of Elearlc thock 
its exti^emilies, to Otoe of which was fixed a tube, communi- through air, 
eating with another cylinder filled with water, produced an 
impnlfe at each Ihock which raifed the water more than a de* 
cimeter aboae its level; ,bnt its eSed was infianianeous^ 

Thefe expiwilbents fcem to me. to prove that eledricity does Hence It 1$ In- 
hot ad on iubfiances, and on their combinations, by an ele./wredi that elec- 

. vationtof temperature, but by a dilatation which feparates the 
Itooleculm bf bodies. The flight beat obferved in the pfatina dilating, 
wire is only the efifed of the corapreflSon produced by the mo- 
lecute which firft e^fi^rience the eiedric adion, or which ex- 
vperiehh^-it in a greater degree; it muft therefore be compared 
fp that'^cited by pericuflion or compreflion. 
r 7 If dilatafton was the effed of heat, that experienced by 
l^n jfi; the experiment related above, would not Iiave been 

V* A l^idl thermometer in the luminous carrenit bet^en jtwo 
IniUs of ^cKxl, is raifed 32 degrees, --^Naixne. " 

' Voi; VlIL~JyNE, 1804. Gr ' inflantaneouS;, 

. "- 1 , , 
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When ammoni 
aca' gas h de* 
compofcd by 



InOantaneous^ it would only have eBpc^neitced a progrefiive 
(liminttlion by cooling, as when its CKpanfion is owipg to 
heat. ^ 

In tbeitexperlmeni by which amiponiaeal gas tadecompofed^ 
cotnpoicd oy 8^® indubitably receives the elefirip afition, and neverthe* 
eledVncity, it re- lefs it is not heated ; and as foon as Che decoiUpoGtion is fintth*^ 
miios cold. yoimjjc remains unchanged, hepaurethe eledhric action 

which is employed in this experiment^ is not Jufficicntly ener- 
gclic to caufe a perceptible dilatation. No fenfible dilatation 
IS produced in a gas by a thock wliich is not very (trcDing, be«> 
caufe ihe impulfe not l^ing gradual^ like the expansion arifing 
from caloric, and being excited intiantaneoufiy^ the refiftance 
of the liquid becomes too greats and cannot be ovqicome an* 
left the dilatation has great energy. 

bead eirploded in* An experiment of Dieman and his learned a^i at^ajMHtns 
mPUihc"a^U explanation : They caufed a iliock^ 

Dot fttCcd. placed in a vetTel filled with azote gas, wln8 

dale it ; it was reduced into powder retaining jy|pH|WStaltic 
properties : If it had experienced a liquoDInion fimilar to the 
action of heat, it would have cooled gradually, and would 
have congealed into one, or at leaft into feveral mafles. 

When a metal is fubmitied to the eledric aAioo, tlie ede^s 
produced immediately by the electricity muft be dliiingaithcd 
from thofe which are owing to its oxidation : The hrA are 
Lat ateftom”** limited to the diminution or deftrudlion of the efie^s of the 
foice of cohcfion, to removing and difperfing the tnoleculac ; 
(if by this a little heat ts difengaged, it is only owing to the 
cumprefTion fuflaincd by fome of the parts}; buit thole which 
are occadoned by the oxidation, produce a high degree of 
heat, and then the efle^s alTume all the appearances of an or- 
dinary combuAion ; hence it anfes that the molt oxidable me- 
tals are thofe which become red with the greateft facility, and 
which mod Ibew the properties of a metal liquefied by heat. 

Elt6tncity fast>urs this oxidation, in as much as it dimintfbea 
the foice of cohcfion ; it is thus tliat an alkali renders the 
action of liifpiiur on oxigen much more powerful, by deflroy* 
ing the force of cohcfion oppofed to il, and that a metal cUP- 
folved in an amalgam is Oxided much more eafily than when 
it is in a folid dUte, It is only by deftro^ing the efiefis of' 
ihc lorcc ot coliefion that heat ilfelf produces the oxidation of 
metals but the expiiiifive a^ion of eledlricity will have a great 

advantage 


Ko heat la pio- 
duced by the 
eh^nc diiati- 
Cit'n of metaU t 


oxidation or 
combuftioa. 


Eledtriciry fa- 
vours oxidation 
by dlnuiuih>ng 
cohelion. 



1 , < ; '’i'''" *' i A' ' ‘i' ,' . ' /, ' V. '^ ''•< ' ' 

ai'^jlon is'con'iStt^','; ' 

\ ft> that Ihe giti' \ 

' itrd^ win hot oxperleo^ o jn Ojppofi tion to the con- 

dcniattoO w1hi(^ accoRi^ni^aiho To thU cir- 

' eUoi^hkkSh the action of 

IndrOgcti ^aSj yi^h|t^ !a refducing an ok* , 
focus of a burnit^ glafs, although 
elentenU^ j:e^rve*the heat equally^ is. dc- 
*xbda]|M^ by ilm'mefal. '', ,, 

It tji Jfi^robabie that, It is alfo to the expat^five effedl of an Oxidation of 
eleSrth^j&dWeQt' bflahliihcd between two "metals# having a lira- V 
that the ojodation obfcrved by Fa- ter?^^ 
hfbhii^tWeefT thefe rubilances, placed'io contatfl in water, is 
owing^, and Which, in this cafe, appeaeii to be confined to the 
.•oc^ of me oxfgen which Is held in folution* in this 

■BqmdVr !. ‘ 

> iUtthe dhem^al effeds produced in fubdances fubmitted to This explanation 
Ide adion of eledricity, feem capable of being deduced from cieftricity 
tfaefe coniiderations^ and of being explained by the diminution nerai, but does 
of the force of coheiion, which is an obdacle to the combina. 
lions livhibh their moleculae tend to form ; tul the differences plus and mlnu*. 
which may be offered by podtive electricity and negative elec- 
tricity remain to' be determined ; the chemical edeCls of the 
pile of Volta may be much more coiiliderable than thofe of 
the coi^on electricity/ allboogh the latter pofleffes a much 
greater tenfion, W;aufe its aCtion being neceifanty interrupt- 
ed, the chemical effeds which require time to be accom- 
p^lfhed, can, only begin to be eSeCted, and maycven.bede- 
ftrdyed, by fdddei\ re-edabli(hment of the hrit date of the 
body s while the' permanehce of theadton of the eleCtroroo- Qjavanifm may 
tive apparatus^ although weaker at each indant^ may give rife greater 
the cbbmical changes which it promotes, by dlminifliing the gonftilicyj 
bf the force of cohedon* 

; I dd^l^pt myfetr conddet the eitplanaiions I have now ha- 
zarded alt more Uiifi Cohjei^ares, whidi obfervation may con- 
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Obfei'Yationa on 
galvanifm* 


To Mf. NICHOLSON. 


; ,V' 


i s!-^0v- 

SIR, / £dinbv!^i 

T ■ ■ . ^ ’'V. '": 

A SENT yoUj a few days ago, forpe hints tow^ss f^rth^f 

improvement of the galvanic apparatus*, aiid I hdj^ tliat. the ^ 
following obfervations will arrive in lime lobe add<$d^ fup«’ 
plement to my laft communication. / ''' 

There feem to be tw,o v6ry marked laws in galvahlfm s^ llve 
fir/l is, that the pbaenomena are prefaced fcy moiftjivii&tion/- 
which Teems a general one ; but, by the fecojnd lawi that they , 
remain latent till one part of the conducing metal be mad^ 
perfe6lly dry : this is at leaft flri6liy corre6t where two meta$; 
are employed. 

From the tendency of galvanic, effects to become latent, by 
the ufe of moifl; condudlors, a pile cannot be formed unlefs 
one fide of the oxidated metal be covered from molfiure by 
cement, befides having a conductor of a different metallic 
fiibftance. The trough, is, ihorefore* beft adapted to cecono- 
mize galvanifm, as 1 have fiiewn; that nearly as large a furface 
can be.expofed to the action of the fluid‘in it, as in the cou-> 
ronne de tajfts,’ over which it has many advantages of ileadi- 
nefs, portability, &c. 

. From the nec:effity of dry^condudors to alternate with moift 
to produce the more ilriking and perfe^ galvanic eire6ts, it 
w ould appear that the former give the necefiary celerity to 
their aflion ; it might therefore be ufeful to enquire, whether* 
making them of a confiderable lesigthb and inclofing ibem in 
fome fubfiance that would infurq them, ‘from the' moifturc iirr 
fcparable from tjje galvanic apparatus, might, not confiderably 
increafe that celcrify^ , ' ^ - 

It is much to be wifbed 'that the end condo £tors:^rw Ji|^; 
proved; jointed wires feem to Ifefe much of dite 
not being in perfect contact ; fpiral wire fe^s better adap^ ' 
to that ufe, and more capable of varying id iU dire^ien. A 

** See page 79. ^ ' 


It 
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It do^ nottoirn impoflibie fo'lik^ ia (h^k of its full forc^ Obfcm^ons oa 
from piles ot irougbs- <sf by bringing their 

condaQprs ^ry near, from adual contaft 

% pieces of ivory or t it, does pot feem fo clear 

that the full power df 'i^ombate® r^ald W preferved in the 
jproe fanner. . ' 

- Lv^a£ lately ratlier ferprized to 6iKi that galvanifm had llie 
making fritter remarkably, brittle: this looks as if iu 
Was fomdiow connefted with the malleability of the 
lll^rfea metals, W^d fo (hew that the conducing metals fhould 
be dcc^pnally piflSsd through .the fire : tiie Ulver plates w^ere 
pearly ^Ican. ‘ ^ 

' ^wiU conclude with an obfervation on another fubjeft. Attraaioaof 
Having kept a conCderaWe variety of Reeves's water-colour * 

cakes hi a damp clpfet, ' many of the cakes were in fome 
4egrcii^4ffeSed by it fo as to acquire mold ; but the colour 
that R^vWf fulls under the name of Royal Smalt, has a mod 
furprifing 'power of aitraaing moiflure, as It was reduced moft . 
completely to a foft mafs ; as almofi all the yegelable, animal^ 
and mineral fubllances ufed in painting were in the fame boX| 
w'e may pretty fairly conclude that an OKide of cobalt furpalTes 
them all in its power of attracting moifiure^ and would make ^ 
a molt delicate liygroipeter if fut’pcnded from one arm of a find 
beam. ' ^ " 

. 'I am, ;Sir, 

With much refpeCl, 

' , Your obedient fervant, ^ 

I, R. I. 



r'P» the Prffenr£ of ^ new mrtkif Pkojj^^ate^ faund in the Bones of 
Animukt ,'iphich doef txifi in idtofi qf Men, ^yFoua- 
; , cRo vfoAd V'AO^uEt.iw. ' Read before the National ^ 


nurfeWes the Inftitote wil} recollefit our labori- Kecapltabtf^ii 

el&ys',<m the analyfis of urine, and flony concretions ^und 

^ df 1^11 ai)ci anioialsi with the &).fcuig Opirence j}. pii(>ti>bate In 

■fesill&tf between' them, and the -faufe to which the. latter is "j“ of. , 

' aftimab# ^ 

♦ p chi en's New Journal of Cheinlftry I I. 5ii5f 

' ' ' ■ owing. ^ - 
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. . owing. Wei^deayoafe4 to 

the fstltijcsri^led piKjfpbates, in tjfc . 

urine man) me to be found in the uru^:«^ emim&rous . 

jrials, ihut diek fedneysme not thSts obncrelmy, 4f thefe faline ' 
cbinbihations; . bot that llU hair which cov^s ibeir &in# 
the corneous appendages which defend their mctreimiiei^ afe 
! the organs and repofi tories in which tiattire lhefet€SMttl4d«|^ 
Ihefe falts in the body' of animals/ , ' ‘ ri 

Nor the tnorhid ' We have alfo (hown that the morbid and preleroaiu^ .qonf* 
eSe^u^nlry ^retloiijS/ called uHnary caiculi of man,/jK)nlain5hefid&,uii^ 
calculi. acid« alfo phofphate of lime and pbj^phate of magnefia ^ 

of whidi are met w'ith in thofe of animals; and that ron the 
contrary, the flony concjpctions found in theipte^ina) canal . of 
animals, always contain phofpbates of diffeireht itinds^ whereas 
the contretiobs met with in the inl^incs bf roan, dp 
tain a voftlge of them. * ^ ' * '' ■ 

The hones aUb We (liall now endeavour to prove that the hopes of ani- ' 
Thofe f in'roala differ ih compofilion- irom thofc of men. We have 

contain phof-, . found that fhe former contain# befides phofphale and carbonate 
phatcofitoag. of liipo, alfo phofphate of ihAgnefia ; the latter of which has 
roan do^non hitherto cTcaped the notice of chcmi (Is. This fall which we 
hdve detected in (he'boncs of all the animals we hitherto ex- 
amined, dues not at all exid in the bones of mah. We. fliafl 
firft (late the method we employed for dete^ingand feparaiing 
it, and then point out the relative proporfkm in which it exr 
iftfi in different animals. • ' 

Method of te- Takb a quantity of bones of adult animals, burn them io 
paming rosg- whitenefs in an open fire# and reduce them io a fine poivder. 
bones of ani^' Upon One part of this powder, after having been put into a 
inals. . , . , convenient earthen Or glafs vefleJ, affufe an equal quahtity by 
weight of coheentrated falphunc adcj; flic tlie mixture inti* 
mately together, and IbcnTufler ft to fland for five of fix days^-. 
Having done this, dilute tfio mafir with l^aft t^h times itV 
bulk bf Waterv^itatp k‘ wcll 'bnd oii fli^alner; 

Wlmn'bompt^uid palies^‘dilfbfeihb 

, times its 'quanCl^'bf wi^r^’and ftrain 
peat this procefli, till the’ ivatef mbs laflelelk; ’llHtit ? 

*' . .obtained# afe to he iidd.ed' together# Wivd^ 

’V /ammonia/ iakinj;/bare''^' latt^',. be ^ 

' vpitate which obtain^ ^onfills o of/lhixe, phot 

' p^te of nromonii^ and pbofphate of ni^efia.^ ;^:fepa,rate 
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as 'poffible^ and Ml M«tb<rfoffe^ 

’ it in a ^ntiaii of the pdoar of ammonm i® 

, no farther In^isprocef^ decompofeai ^es of uii. 

/ Vl^ P^»rpliato;^f aiii^^ the latterr®^^* 

^ ^^lid i^hofphathj^ diefe two, let tlie whole 

hi^id in adetic aeid/tlie mn^gnefia will fee diflblyed, and the 
<rf Me remain antoqehed. .. 

; : To chftain tfe^e nagpeda^ let the folitiion of acetite of mag-. 

to drynef*, re^didblre the fall in 
foJution fey cfffecmate of foda; the 
. >{trecipMe^pMined mbonate of magnefia. IF H be pure 
cait^^te of maghefia, it will be completely (bldble in ful- 
pfenripMdf if jt contains Hnie, the foiotioo wilt be cloudy, 

;ind^ pfectpHato wiiVgradually be depofited. 

^ Sdcfe is tWmeihod we employed for detedling and feparaf- 
, ing the niaghefia contailned in the bones of animals; it is per- 
Imps tedious^ but it is eafy and certain* • 

ThVboniCSOf the ox examined in this manner yielded fome- 
thlnglefs than of its weight of fulphate of magneiia, which 
is equal to about ^ of pliofphate of magnefia, or ia the burnt 
bone lo 

The bones of the borfe and (lieep afforded of {5hofpha(e 
of magnefia. 

Thofe of fowls and fiHi yielded nearly the fame quantity as 
tfeofeof the ox. 1 ’ , 

Thea-efults of a general analyfis of the bones of the ox 
wCre; , ' 

Dry gelatine - ••^10 

Phorpliale of, lime - ^ 37 7 

Carb. of lime - % ' - • 10 , 

Ptiofphate of magnefia ^ • IS.. 

‘ ^ . 100 0 
The prefetice of pfebfphate of magnefia in the bonCsof ani« 

/mxU, its torn! in thofe of man, calls upon the phy« 

fiolo^ point put the fource whence this fait is derived in 
^and why it is not met with in the latter., That it 
g forms a part of the food of both, we baye prdy^ 

elfewiepBl 0^ |>bof^^ of lime enters into the ctmipofiticm 
;of tvheat, barleyi oats, peas, &c. Why thep is it not to be 
. found in the bones of men? The nature , of itie human urine 
nmy perimpt alSA in explaining this problem* .We have proved : ^ ^ 





MATURE 01« Oxif^C^, 


that the urmc Mmencantaim j . . _ - ^ .. 

the urine '^^"animais is free 

^eSed'in uiiimi by the kjdneya; it ti6t enter 

into the compofition "of bonof^^ mire^^ tiife ari^^ry cafeuli 
of ttism:frec|^enily contain phofpbate 
fis^’ bat rio fitch fails aretnw fo^nd^iIf the ftony 
the Inteflinaf canal* .‘ ' ' 




On the Nature of Oxif^en, IlidrogtHf Ctdor^lc, 4^^? us dedt^ed 
Jro^ti Galvanic ExperimeyiH* : A ConaEax^^NDE^.V , 

On the cxirtcncc SiNCE w,o are told that oxygen is one the tfiptf efienfial 
of oxij'tn*, fabfiancGs In the produ6tion of the mbft tiriking phenoinepa^ 
ofW.ure; that heat andiigbt refult from its phange\of cOiii-^ 
binalion, nay, that animal life is dependant on tt beGpmd||b 
a matter of very great otility to invelligate its nature, 
more to prove whether it has any exiftence. It is Well known 
that this fubftahee, which hasoow fo long and fo generally been 
admitted, has never yet been exhibited except in combination, 
and that the evidence of its exiTrence in combination has never 
been more than prefumptive. It appears from fome late cx« 

‘ periments to be pofllblb to fubfritute ki^wn for unknown prin- 

ciples, and to relieve fcience firom ihbfe agent* which are 
merely hypotheticaU ' . ’ ^ 

Oxigen and hi- The wires fiom the galvanic combination of metals produce 
f c;fre 61 s when placed in the'fame veJel of water. One 

the power from pfodiices inflanimabk' air, the otimr vital air. When the cir- 
lekh ^fped^ive is m^e by the human body, a fhiX’k fioiifar to an electrical 
one is perceived. It therefore appear^ that thofe pbw^rs 
which ihuf affbiSt the human body, change water into mSata- 
mable and vita! air. One wife always prbdapes one aifi and 
the other wire anotlier air from wate^! ??r th^fefbre 
philofophica) to refer the proditSnon#^ one df %efe aifiibthe' 
power proceed ing^ffom One eisd of the’ pile arid wat^l, fitnd ftO , 
produdioh of the oUier air to the pdv^er pfoceedtfi|;ifria^< 

^er end of the pile and water? In this expe^i^^|i|^ w; are 
made fcnfible of no other pri^iple, |^wef, or TuManc/than 
the a^ve-menliooed, (bould, we therefore have re^nrfe 
totwo bypotheticai fubftances, oxygen and hydrogen; whidi. 


end of the gal 
Vim wire. 






CALORIC, g^; 

have hfver iiiimy fenfible ip hs? Is it 

Hot phSolbphtcal to re,Si^.:|^i^oi^na to caofe*; which are ob-^ , . 

}e6l'?/of oar feiiffes, account for th^m by^ agents 

V which are 4nereijf hyp^^ » 

f cendH H converted into two.0eve]o|>efflciit 

v;dr8;)||^ha^|l|tv^^ in the galvanic ex- 

perfi^p^t w ■ wo inade ectjuaint^ with no other ^cnt but 
ytbolb jiotver^w by the particular arrangement 

aoj^ ,thele polym we are made fenfibie of { they 

f roddee diflieioet ofie^s on various fubflances, and therefore 
ebnt^iSd tliat »^efe powers are diifereat agents : for the fame 
povveri under the fame circumftances (liould produce the fame 
effe®^ / The dbc fide of the galvanic arrangement produces 
-vital ^n,g whilft' the copper fide produces inflammable air.— 

Doesl^ not appear from ^this experiment that there are other 
eaules be^des Caloric tha^ give aeriform elafiicity to bodies? 

And do not the two powers of the pile here feem to be real 
' pritKiple^? Each of them produces a real and decided efre6l: 
on ts^ater. At all events we have not in this experiment any 
reafon ^dr affertjng that water is a compound body, formed of 
two diilfndl and (olid fubfiances, oxygen and < hydrogen. Ido 
not mean at prefeiit to inquire whether negative elediricity be 
a mere negation or not. We know^ that it is as much a caufe 
of repul fion as what is called pofitive electricity , and that in 
experiments of a different kind from the one we are now confi- 
dering. When a fubftance has in one infiance been dearly 
proved to be formed of certain principles, it is confifient with 
philofophical accuracy to refer in all other infiancres to the fame 
principles as ^le caufesof the produ^ion of fuch fubftance. 

Inflammable air therefore is water rendered aeriform by nega- 
tive electricity or galvanifin ; and vital air is water rendered 
aeriform by pofitive ele^ritity or galvanifm. This is nearly 
the enttpeiation of the fa6t, and I contend that in this, and in 
all thet reafonings refpe^ing water and fire, we have no oePa- 
fion fok^e iwo hypothetical principles, oxygen and bydrogeoit 
Jfo* the abovO Oxperimeht with tfie pile of Volta, it appears The mt 
^t calbrio which caufes lhe elaftic aerifofm 

ei^ier l^e,^^l|or the inflammable aitf. at leafi we are not made 
jfenfibie of ft. : if it were caloric thajt proceeifed from the two 
wines of* the pile," why fcrmld, ea<b.wii^ upifor^ 
fte &meair, Ujod one* different from the other f There ftiou Id 

be 



go / TWfc YotK 

he foniereafon idijr. the foIJA-baii, 

the caloi^^Jdf the one wire, and -wdiy; Ad ^ygcn i« ! 

always fi> mdy t<) enter into GomlM«itiow"»»?iA^^^ of 

,llie othdr^wled- ,''''■' „ ' .* ■' 

Comrotind ua- ScJieofelWs affbrted the tJOfapoftnd ’'kkUke:0J^' roastidr of V 
nsreof heat. heat, a^id that aJI intlainmatile bodies contaiitit^/priodfil^ of ,! 

K. i^aminabilriy, which principle, by conibiithi^;witV'bJif 
-'^^.ousair, prodnees the phenomena of cosibu'd ion* It does" net 
appear that this opinion has been conlhovcrfted ^ d«^i?e' 

fa3* We now know th^ foroc principle*, oal^otfldr Is . 

neceflary to the prodn^ion of one inflammable "^dy, odiOelyi . 
of inflammable air; wbich'principle, by combining with Vital 
or Igneous air, produces combudion. Tlie rd^l^ucted WMer 
is common to both. ' / , . s - ; . * 

Ctfoeration of I think Upon a further proferution of this inquiry, itO^ill 
* appear, ijiat fire is generated during coinbaflion, that it bfire 

alone, (that isf, the prihciple which caufes the fenfation.of boat) 
that caufes all the phenomena of combuftion, and that it is, as 
Scheeleobferves, the wnater of his igneous air which forms the 
additional weight of bodies after they are burned. I ktiow of 
ho chemical faft that contradi£ts this explanation, in #hich no 
new fubfiance that is not fenfibly difeovered is introduced. 

A CORRESPONDENT. 


Experiments on ifte Y^lk qf , Wool, followed' It^fme Coiifiderations 
on the Cieanfing and Bleaching of Wool, By CiT. VAuac*- 


LIN. 


Volk of wod* Several philofopliers fiave thought that the yolk of wool 
was a fatty matter ; others from its dilFolving in water could not 
adopt the fame opinion. Chemical anttlyiis atone could, docide 
this quefiion, and this is what I propofed:i6 ^felf in the work, 
the refalt bf whichT now offer*.. ^ ' ' * 

Aaimi«f w«er 1ft, Water drives wool; of much of its ^ the ' 

w^ waoh liquid acquires colour, odour and tafle* . 

^ ^ 2d. The wafliings of iHb wool is milky like ;,sm bf 

; ' gum-refirt, aicr ^^ ' ’ ' 


* Frma Ae A|an»de Chimie, Frudidor, An.Xf.'No* 14 U 

' _ " ' . . ■ . . . ?d.' lit* 
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3dn In iimo it gives of fand, carbonate of limo, 

and^firp^ral Other fon^^^bodka; it lathers by agitation. and 
heat tikea fobiionof 

4-th, The water wUhkhicb wocdlms been waflted/ filtered 
* and cwaporated* yields a brown fextrad, thick like a fyrup, of 
an fait, timd bitter lafle: in this flate it ftill retains its 

p«oii|WodoaPf 

, Si^J Aicyiol, applied to flits extract;, djifolves a part which Hxtraft cxpoiU 
. Oomtpunicates a reddiflt-lirown eolour to it: if the alcohol be *'“hoU 
‘ |epitg|ed from tills fubflatice by evaporation, it atfumes the 
^rnr of a (ranlptirent, thick, and vifcons honey. 

V The following are fome of the properties which it offered : To acldt. 

' * ft „difllilyes eafily in water, and its folution is fpeedily 

eoagntated by the acids, which feparate a fat fubflance from Jt» 

infeluble in water. The matter thus feparated by the acids, 

collects ^'^ry .flowly; rh colour is yellow iAi. The acids, as 

will , be fecn lower, retain a great quantity of it in folution, 

which ogives them a reddifli brown colour. By evaporation. It yJeWs falta 

the greateft part of this fubflance, dtilblved by the acjds, . 

riepofiled in the form of a blaick, bitumen, and falts are obtained 

with bafe of potafli and of lime. The greafy matter is fo ad- 

herent to ihcfe fulls that tliey cannot be obtained in* a flate of 

purity and wdiifenefs, until after feveral calcinations and folu- 

tions. 

At the fame time that the acids precipitate tliis fat matter, Acetous wH, 
they drive off a certain quantity of acetous acid, very dif* 
tinguiftiable by its odour. Concentrated fulphuricacid black- 
ens the iiifpiifated yolk, and difengages fome vapours of mu- 
riatic acid, , 

2d. Lime-water renders, the folution of the yolk turbid and 
milky, but it does not forma coagulum in it in a folution of 
common foap. , ' 


Cauftic alkalis or, quickdime do not dernonflrate the Cauftic^lkji® 
prefmu^ of arnifkonla, . quick lime. 

4-th. Nitrate of filver producea st yellow precipitate in it, Nitrate of filver. 
.which sttkclTO,^felf to the tides of the veflel, like a fm fub* 

^anct, Great part of this precipitate la^iliMyed. in nitric acid. 

The paif t of the yoik which is infoiiible in alcohol has flill a 
fait faftei but fcfs diflin^ tlian the part w%h h folbW^ in this ** ^ ^ ** 
re-agent. After having been Urns treated with alcohol, it does Is n-w entirely 
not entirely re-dhfolve in water; there rmains a gk^hious 

, ‘ mailer, treated with 

^ alcohol. 
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^ matter, of a gre/eolour, witb which 

bri(k eff^vaic^nce, whiph rfiows the an hlkaline 

poijtarns nn aJ- carbonate* IThe portion nrhrch retains iti^ ibihjiidity to water 
kilinccarboaiEe*^^^^j^y^^;j^^ ^ re4tiiili colout and aefalioe tafifte to iSts fluid; 

its folutio^ils not difthrbed by the acids, as it was before Having 
been treattd by aJcohol. Caaftic alkalis do 'not4ifengage 
A^ion of re- atnnionia; themurialeof barites forms a very abi^ndapt 
flgwit.'!. fition in it, the greatefh part of whiclj is fol able in water i the 

nHrateof filvcr alfooccaCons a precipitate in if, MiicbdiiRd^es 
partly in nitric acid. Alcohol precipitates ibU liaaUer in the 
form of a mucilage, which is depofited quickly^ 

Nitrate of iron being mixed with the folgtrcin of this fub* 
fiance, formed a brown precipitate in it, and at the end of 
fbmc days, the liquor furniihed a pretty large quantity of nt* 
Irate of potafli. 

The yolk being decompofed by dilgle fulphuric acuf, and 
the liquor filtered, it biackeqed by evaporation, exhaled va*' 
pours of fulphuric acid, .and became car bonaceqqs, as theoon-' 
centration of the fulphuric acid took place. The refldue being 
afterwards wafhed with water, atnd the folutioh fuitably eva^ 
poraled, yielded crytiaU of neutral fulpliate of potafti, but a 
good deal remained in the folution on account of the fiiper- 
abundant acid which brought it to the Hale of an'acidufous 
fait: by a longer evaporation, this fait crytialhies in needle^ 
and plates of a pearly white. 

Yields Iklplwtc During the courfeof thefe fucceflive evaporations,^ another 
ohurlTacb/**** fpecies of fait was olfered, in the form of ^flattened needies, of 
a fattiny white, and without any jViifibIc tafle. ' 

This fait examined with care, appeared 1o me (ob'e only ful- 
phate of lime; it however differed from it in fOmerefpeSs^ 

; ipr example, it^ielts much more readily by the flame of the 
blow-pipe into a^lobulc, tranfparent while it is in fufion; and 
w^hich becomes opaque by contrading ; it is alfo much more 
fohiblc in water, and neveriheiefs does not contain the acid .in 
excefs; as { ha^^ie falisfied myfelf. Its folution ki w^lerspiTe- 
cipitates muriate of-teritesandoxarateoF amrat&la abutJ^hbuy*: 
oneof thefe precipitate^^ is fiilphate of Imites, 

OKalatc of fime. l^eithcr Ume- wAter nor amtnonia difiiifb its 
folution. It appeal^ therefore, Uiat this; fa.lt is a AddificatJbn of 
fulptiatc of lime, which H probably pfoduce<l by the proporlibh 
of its elements, It miy alfo be poifibic that this fait ftill cob- 
' 3 , " , . - 'tains 
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ON TH£ YOLlt OF WOOL. 

' taihs fom^ porlioQs of fatjmaUer, which, by dccompoiing the 
1‘ulphalO iime, and forcing efetle fulphuret would factUiaie 
the fufion.: I r^gret having had a fuflicient quantity of 

this tail/ to examine pi^erties nioro minutely. 

The yolk diiTofved in Water*^* filtered, and infpifiated, having Acetic acid;' ' 
been diftilled widi dilute fulplioHc acid, furniflied n liquor in • ^ 
wJhteh 1 eafiiy recognized acetic acid, by its odour, its tafte, 
apd tfie properties of the falls which it formed with different 
ba(esi,/j^rltqilis% with lime and pdtafh. 

^ 'J’htts the yi^lk contains acetic acid, wh^ih without doubt is 

combined with part of the potafli. ' f ; 

I^HHbontains muriate pf potafh, fbr, with the folution of and muiiatlc 
CwB^ibrms an* abundant precipitate, which is not entirely *‘-*'‘^* 
foluii^ie in .nitric acid; and/ by difiillation with fulphuric acid, 
it gives Tendble indica^ns of muriatic acid, which is mixed 
with the acetic acid. 

Thte yplk evaporated to drynefs, and firbngly heated in a 
^filver crecible, fwells, chars, and' exhales fetid animoniacal 
vapours; afterwards oily fumes arife which take fire, and 
when the greatefi part of the oil is diffipated, it reddens, and 
enters into quiet fufion. If, at this moment, it be poured on a 
marble, it yields a fubftance which contrails by cooling!! of a 
' greyifh colour, and a very can flic alkaline lafle : if this ftib- 
flahce be afterwards diflblvecl in water, there only remains an 
infinitely finall qutinlity of carbonaceous matter, and, by eva- 
poration, the liquor yields a true polaQi llighlly carbonated. 

It refulls from ihefe experimeots that the oil or greafe, Recapitulation 
whofe prefence in the yolk has been demonftratecl by means 
of the aciqs^ jis combined in it with potafn, in the itate of a true 
animal foap ; that, befides, there is a portion of carboi;ate of 
ppta{b in excefs; fince the acids produce a pretty brilk frothy 
cfforyefcence in the concentrated folution of the yoIL In ad- 
ditioft,io ,the fuhftanccs which I have juft mentioned, the yolk 
contains a certain quantity of animal matter ; for, by diftilla- 
tion, it gives very fenftble traces of ammoniac, ainl an oil 
fetid odOuTpefembles thofe furniftied by animal matters. 

The yolk is th^efore formed, tj, Of a foap witha bafe of 
potafitj winch riaakes thegrealeft part; 2d, Of afmall qaan* 
iity of'.i&arbobate of potafti 5 Sd,, Of a per^ptiUe quantity of 
acetate df polath ; 4^A, Of iw^hofe- .ifete of combination 

. - . I am 
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wbSch Are not 
8cci4enul« 


ojff THE'^'biK 'by . 


Ate th^y'the 
products of cu* 
tdJieous cnrofpi* 
ration ? 


oik 


In Wliat (late are 
t(jey emitted by 
the (kiA ? 


Wafting the 
^ooi au running 
water is noc^ 
enotif^ to ch^e 

it. ’ 


I aiii unacqoajut^ Witfi ; M, Of att ,aftc«n'^^riate of. pot- 

aflj; 6/Ariioany, Of an aititihirt matter 

the pecttHar odour of' the yolk* ///'*' . \ ^ ' 

1 aiii/«tf opinion that att (befe, millers "aii^' eiSfehilat to the 
naturb of the yolk, and are nob found in it by,, accident | foy I ^ 
*have donibnlly found them tn a great numli^r W famples; as 
we1lof$pani(li wool as of french, I" ^ 

I do not here fpeak of the other matters, infolubferm^aier^ v 
which are alfo met' With in wool, foch as ibe carb^te ‘oi-f''] 
Ifnie, fandf and £lth of every fort, thefe bmh^| ,Wde»41y :t^!CP^: . 
dental/ - ' ' ^ ^ ^ 

It remained now to enquire if all' the matters in^|^ 
were the produd of cutaneous tranlpiratioh* accumul 
thickened in the wool, or if they Were taken up in llie folds" 
and other places in whfoli the.thee^ lie. jFt is vory certaih 
that all the elements ht for the formation of the mattefs^ebn* 
tamed in the yolk, are found in the eicmemenU of ; ^ 

mals, and in the vegetables which ferve them for ' 

verthelefs, I could not believe that all of it svas tlie '^eA oL / 
dung; on the contrary » I am of opinion that the huinottrof' 
the transpiration is the principal fburce of it, 

T]he analyiis of the dong offers nothing certain in this fefped, > 
becaufe the matters found in it may have been depofiled there' 
by the fheep themfelves. 'y \ 

But admitting that the principles of the arife fb»m the 
cotpHeous traidi>iyation, which is very probable, aye thefe 
matlers emitted by the body of the animal in this tiate, and do 
they not eKperlence fome change while they remain in the 
wool ? This is a queBion on which if is difiictft fo 'decide po-, 
fitively; we can only prefome that changes ate prbdu^d in / 
Of very complex fubftances deprived of mot^^ of / 

which, in the prefont cafe, we neither know, the canfehc^ Ike * 
manner. - ^ ’'"’/S' 

The yolk, as wO have feen above/; %irab > 

luble in water and alcohol, it would 
can be done for febwering wootiiiam to 
uing water* But 1 foOuld bbferve lhat \\t 
tUyof fyt matter in thewod, whid) is iq; 4 
with the alkali;. remi^}|^ aiiaci^^ 

keep); it a little gfotfoous 

careful wafhfog* " " 
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tHE wool: ' ‘ ; 

Bi^ if and onl^r as math w^i^t 

ns W&!^&i)l^;^:.p(m]^^ he fuffeixjd lo remam^ 

tfhme d^ in tids Mh^ ^ &‘ours muclvbeU^p 

' and l^connes 4»iich wbiti^.kfi^^^t hjr^alhing in running 
Water* / 

fcoureri have a tuflam of fnaceratljbg the wool in pu- Putrid uriitf 
tretl^;l^ine;: and.H is generally beFieved lhat it is the ammo- AefwSjw ' 
fiia Whlojk,^ developed , tliat etfbfls the fcouripg 5 hAt I have bg. 
fopW reaVoo fo^lui^ timt Ibis alkali is of no value* This effedl 
is r^tiij|r owinjg to ^e yolk ilfelti or lo feme other^rinciple of 
lim ufipe/lo ^e dr^e, for example. The following are ihe 
grpiinfiSs of my^ispinion in this refpe^ i I put vvool walked in 
ranaiog vyater into a mixture of fal ammonia aiKl common poU 
alb j the mixture fi^ong fmeli of ammonia, and never- ' 

Ihek&tbe woof Was in no refped cleanfed* becaufe this alkali 
does not fqrin,'^r at lealt with great dilficulty, a faponaceous 
ooml^aiion with thegreafy matter of wool. , From thefe ob- 
feryaiiohs, therefore, I believe putrid urine lo be nearly ufe- 
lefs in the foouring of wool, at lead as far as refpefls its am** 

" monia* 

Though theiitilily of putrificd urine be in feme degree doubi- Fiefh urine 
fol, it isi on the contrary, very certain that frelh uiine would be [hc*grc^e 
greatly injurious to the propoled objedi, for the Ibap contained 
in the yolk would inconteftibly experience a decom portion by 
the acid of the urine^ which would precipitate the greafe on 
the woc;L 

I fuf peel tliai iW fameefeci would take place frpm wafoing As would wstk* 
the wool in water containing ear ll^ falls, which are known 
to deqpmpofe alkaline foaps. For which reafon it is always^ ^ * '! 

'prudent to empky the ptifeli W'ater which can be procured 
for this purpofe, . .. 

< This, is nut ihe cafe wmUi foap-fuds, which accompliHi thetep-fudt riio 
ifotw^hg of viool perfeflly, at the fame tiiin; giving it more 
whitends« 1 1, therefore* after having wafoed the wqol in’, ! 

Tunni .^ater $I| it lofes no more* it be fa ffered to macerate 
for a %W one twentieth of its weight of foap dif- 
'."fojvkd Ibijt ^ water, fqueezfog it | 

it kijjilt be endifely purged of the fmall portion of gr^fo ; 

which JftilCi| 4 bc^ to ft# and will th^eit. ^ folVMi and I 

dc^iee ^leagfi^ which itcoold tiol jhnvkipa^ Without this j 

.operatiofo ' ^ * I 

The ’ ’ 



*1^ yolk cxfr- 
action 
, on unci^m- 
bkrtcd greafe. 


g^'' , ' 'o^r fHii rbLSi 0w w^ol4 ^ ^ - 

The yolk itfelf, when a little conce^^^ 

Tuentioa^ ha^ ^ efficactoiis of grtah . 

which 4 ool in a kponaceoas ftalef iir i haif#^|^^"4bat, in 
puUing SBVool only the quantity qf qecej^ai^ to 

cover it^*>,k fconri better, particularly wi^ ' a 
Danger of conti- than it is wa/lied in running water. Rat I alfo found 

nuing Its aition wlitiO wool has remained too long in'lfe ownVyi^a it 

ufifjgftiong \fweJLs, fptits, and lofes its ftrength : lhiseffo^alfe4**^]P^®^. 
foap-fj4i* / ; with fpap- fads which .are too flrong. , , T 

' Since the (blutiou of the yolk occafions this fwelling^ttd fplit- 

■fing of thi^wool, is iUnot pollible that this accident may, hap- 
pefi on the flieep’s baclc^ particularly in hot/ motft fetfotis, 
or when they are ftml up infolds in which tbf^lHter is not often v 
The wrimony of enough renewed? Nor would it be tmpoflibfe that ihe.acri- 
yolk pro. mony of the yelk (hould occafion ah irritattdh lb ih«r &tns, 
and, by that means, be the cauCe of .forne' of the difojrders to 
which this organ is liable in Ihefe animals,, which inuift princu 
pally happen in hot and damp weather : Ibrtanalely, ip thefe' 
fcalona, they are from time to time expofed to rains^ which 
wadi them, and carry off at lead a portion of this matter. On 
- this fubjed I cordially agree with tbofe who think that wa(h- 
ing flieep in hot and dry weather, would be ufeful to their 
health and the quality of their wool. 

The lofs experienced by fcpuringwool is very variable; 
4he greateft I met with was 43 per cent, and the ieail 5^ ; it 
it is true, thole which I wadied were very dry. This lofs is 
not wholly owing to the yolk; the humidity, fho earth, and 
the fill'll of every fpeciesi^ alfo contribf^te to It. 

I have made fotne attempts \o bleach fcoured wool, but 1 
confefs that they have not been carried To far a$ they ought to 
vhave been, I have remarked, generally, that tbofe which 
' had been w allied with foap*fuds whitened better, by every 
method* than thole which bad noU Sulphuroqus acid diffolved 
in water Whifcenj^d it pretty well/ but it did not 
yellow colour which the wool, growing in the groin at)^ uiider 
. the Ibre4egs of th® Iheep, had epntaded* .le liquid Riipho-; 
reous acid the. wool acquWlthe property of crackling between / 
the hiigers like lirimtloned fiIk,. iKa4 at the fame time# 
txa&i a very ^ich is nol dtiSpsdii^ in- a 

/.;4ang timet ■ ' I'y l\ ' 


bably huitful to 
the living ani- 
mat. 


Walking rccom< 
mendi^. 


hoik of weight 
ly fcouiing. 


Bl«schi«g|ftf 
icouitd wOoU 
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* ^ Cil{^ar, jra Wlfihft 

./..w'orid that 


manafiiftarei;^ wife it. to degree at ^iteiaSK::: 

io^ their g0od«[;' Of.airAe.'^ ^ trieli £ fo(aid 

noee tetter fcir^lesehm^ i]^^^ Chaa l^ofing !St| on the 

gra&i, ts the demand the (ah, after beings well fdoated with 
tbejfeUoW fpo6 of that Brom the gt^n, how*» 

;> evel'i; wa^^fiot etkiirely defiroyed; they had only dimiailSed 
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’ Mr* CuTH.BsaTsoaf to Dr, PaARSOit^ 

v‘ and^cuTiom diftinguiJhlng Pro^ 

. , Communicated 


' \ ‘ To Dr. PEARSON; 

' ' silt, . , 

j|^ THINK it right to inform yoo, that yefierday evening I Galvanic deHa« 
refumed the experiments with the. galvanic batteries; the re- 
fult was— 

1. Charcoaliv^'ddlagrated and ignited for about one inch 
•*/P leagtii. , , :■' .r'O.v- ' ’ ' •. ' 

2* Iron wire ^ jpeh diameter, was melted into a ball 4z 
inch diamethr. . 

^ S. Platini wife inch diameter, melted into a ball 
xV inch diamet^« 

4. j^rafs wire ^ inch diameter, f inch iti length w'as ig- 

5, bate diameter, was red-hot at the extremity. 

" iytrm v^itje diameter, was red-hot for 16 inches 

f '^flagrated and melted into a bait 

. , inebW in length, were i^^^ 

' te<^h trough containing SO pair of plates Bx 

te'f^iliaare^ were ufed for the firft feveti experinoients, and 
one ^ Uiefe troughs only for the twplafi experiments. 

Vo£, VIII.T^Jujifi, 1804, H The 







';i^? .. '’w ''’^V''%'‘*/ ' ' -' '''^'[ 


'" liimd-iiot' 


•' ^ \ltoBl«|^iMe,/#Mjearical.diiS|w^^ ■ '’^‘v '. - -’ ''■' 

>; ,,? .!.;.f ' I ««», ■■'^ I); ' ' ■■.' 

' '; 'j0'''' ': ' S»V‘ '■' '^' ■ ■>:?' ’'V ■;■ • 

Yi>ut i«^ hum^^l*fetTO»t, ' 


. '^aianiJStrea, ;Soho, 
;; A(jprcA27, 1804. , 


Ydut ifOy humim £sra»t, - 

JOHN CJ^^TSON. 

•'■.‘'4's'.j'' -'’'A/. ' '■' '""'i ■■ 


\ XIL.'a.:' 

• ^ ■' , ^ 'i f'J' ' ' '• ' 

Letter from u Correjpondent, contaimtig m ike^- 

Jpmtmcow JnflamTmtion qf Paper in Mifio AiM Qm, ^ -* - 

To Mr. NICHOLSON. ; " \ 0 : 


Dkar Sia, ZondoThr 

to niLoJs^^s^ T HAT fevoraJ different inflammable bodies^ while in iijiate 
us gas* of . inflapamation or of ignition, burn with an enlarged flame, 
and continue ignited when immerfed in nitric acid gas,, is, I 
fuppofe, commonly knpwn ; but that paper itfelf would fake 
fire and flame mofl beautifully in this gas> and at, not a' very 
elevated temperature, has not, that 1 recalled, been already 
obferved. By the following accid^to! circi^ilance this phe* 

^ nomenmi was feen this morning in the publip le6lure-foom, 
while reading on the fubje^ of nitrous acid*^^'^ In putting to- 
gether, the different parts of the WoIfe^s appurkus, 
ready only a bent tube much fmaller than the lateral . 

of the globe condenfing receiver, 1 filled up that 
partly with a piece of writiitg paper wlii^ projei 9 ^^||t 9 ''j^"' . 
receiver, and partly with almond pafte* ' 
had begun to diiH}; and nyldle the apparato 

* It is not faid ^^ther the two troughs were . 

or longitudinally. Ble^csd^ts may be confiderM 
ways combined in the fbnner mode, fub|e£); 

edmparifon with the in N&;^Wrlkinfon!f;%^ 

Journal, Vo!. VIl.:.p4 iW 

&r me to offer ariy remadf s Iti? 

^ . 'reddifli 
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reddilh colouHBd nilroas acid I wa<i furpriaed (Ii« 
burflm^ forth of flame fiom the paper/which was €0Qrainc4 
by it in lefs than a mmate» wi^ut cracking» as I expeded# 
the receiver. I think it #inneceflary to make any comments, 
or give the ratzanah of this &<!%. 

Always your's fattfafnlly, 

AMICUS. 


XIIL 

I I 

Dtjbriptimcf a Jib on a ntw Confiru&ion; by Mr, J. Bramah^ 
t^glnecr^ CtffnfUunicated by tine Imentor, 

Jibs of the ufual coTiflru£tion turn on two folid gudgeons. Defcrlptlou of » 

The rope by which the goods are raifed, pafles over the 

upper gudgeon, and ts confined between two fmall vertical 

rollers^ in order that it may conilantly lead fair with the pulley 

or iheave at the extremity of the jtb. According to tins con- 

Ilrudion, whenever the crane turns round its axis, the rope is 

bended lo as to form an angle more or lefs acute, which caufes 

a great increafe of fridton, and pioduces a continual effort 

to bring the arm of the jib into a parallel pofition to (he inner 

part of the rop«|« Thefe inconveniences may appear to be 

trifling on papaTt but in a^ual pra^ice they are of no fmall 

importance, for IheymeCeflarily imply a much greater exertion 

of pov«er in raifing goods, and the application of a conftant 

force to keep the jib m the pofition that may be requifite ; 

while the partial firefs which is exerted on only a few ftrands 

of thO rope, when bended into an acute angle, mfallibly 

defiroys it tn a very^ort time. 

^ Tbe^nofple conftru^ion exhibited in Plate V. obviates all 
ibefe and at the feme time pplTefles the very defirable 

f^top^($y of pOrmilliipg the jib ef what is termed a camplhut or 
landtaji; iirane^ wheUy to i^evolve round its axis, and to land 
any jpoint of the circle deferibed by the arm of the 

* II dehfilfif in perforating the axis or pillar of the crane, and 
in condndidg^ the rope through this perforation by means of 
an additional puily fixed on the top of tlie arm of the jib. 

The 
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Defetjptlonof a TlwitMii^ttrp of the contrivaoco ^poC 611 to be fuCciently 
r* 2.* .undtsrtood bjr mx infpeaion of tho 6gDm lie one of which 
conttTMfljon. reprdifSiiU a jib attached to the Wall of a warchcnfe^ the other 
a Of landing crane fixed^on the edge of the wharf, 

Eaek^iOf thefc jibf turns on a perforated axis or pillar. The 
^ rope ]^oeeeds from the goods which are hoifled# through a 
pully fixed as ufual at the extremity of the jib ; it then paffes 
* * over another pally fixed at the oppofite extreioHy of the jib# 

and is» by this polly conduAed thrqugli the pe^roted axis 
or pillar to a tbhd pulley ; whence it is immediately direQed 
to the crane by which the weight is elevated. 

It is almofi unneceflTary to fiate that the lower axis is ttfually 
fixed in an oil box, and that friAion rollers are applied to (he 
. axis wherever the circumfiances may render it necefiarjr. 

The importance of this improvement, in an article of fueb 
^extenfive ufe, mu ft be evident even (o Ihofewhoare the leafi; 
acquainted with the fu^eA.. Mechanics who are aware that 
fimplicity of confiruAion and certainty of cffeA are among 
the mofl valuable clmraclcrs to be fought in engines, will 
mofi probably obferve this crane with plcafure ; and the ad- 
vantages to the community at ^arge mufi be meafuied by the 
convenience and faving of 6bour it is calculated to afford. 


XIV. 

A Memoir concerning (he Fafc^iiating Fact(Uy tbhich lm$ been i 
cribed to the Rattle-Smke, and other American Sopents, 
Blnjamix Smith Barton^ M# D. from the Amrfi 
Trafi/hdione, Vol, IV. * 

(Concluded from Papt 6%) f 

Other 'fnakes SeCONDLY* It is a 6A well known in this country, that 

(particularly the the ratlle-ffiake h not the only kind of ferpenl J.bat is faid to 
wIiiSi*irn*t endued with the feculty of fafeinating bird^, %itwd[s# and 
other animals, As far as my inquiries have extended# it doai 
not appear to me tlwt, in general^ the rattle- fnakc is thought 
to have fo Urge a portion of this 6cu11y as fonie other ipecies 
of fei penis. Qf this, at leafi, I am certain, that perlonsre* 
fiding in our countrj^iituations tell us many wonder&l tales of 
the bewitching eyes of the black-fpakp, the coluber confiriAor 

of 


pmifonous) are 
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. ofLinnwus^ as they do of iheboicjoira, or raUle^fnake. Jfpwr 
let it bfe fuppofed^ for a that flie^poifon of this latter ^ 

firpent, when Uwown into the body of a bird, a fquirrel, &c, 
is capable of producing, jp ibefe animals, thofe pueg^is crie^i * • 

Ihofe fingttlar inovem^tsy thofa Iremuloui fears, vf^hich are 
by Kalm, by de k Cdptide, and by Other writers, — 
in what manner ^are we to account for the fimilar cries, move* 

, ments, and fears, in thofe birds whicli are frequently feen 
Onder the fafciqadng influence of the bkck-fnake } For we 
Amerieant all know, that the bite of the black-inake is peifeflly ^ 
innoEious* Tills, indeed, is alfo the cife with the greater 
number of the fpecIeBitof ferpents (hat have, hitheito, been 
difeovered in the cxteqfive country of the United States. 

And yOi almofl evei^fpecles of ferpents is ,fuppoted to be 
endued with the powOr of fafciiialing fuclf animals as it oc* 
dt* hn$\h devours. 

^ rbefeiadls, and this mode of reafoning, certainly involve, conOqupnily 
, in fome difficulty, Mr. de la C^pOde, and thofe writers who o^^p© Snourin* 
efpoufe his opinion, which I have examined, under the flrfl tlufnce it un* 
head of my objections. An attempt is made to account for ^““**^^*** 
the imaginary fafctnating facuit} of the fei pent from the power- 
ful influence of a fublile poifon. But, upon inquiry, it is 
found, that the povCer of bewitching diflfcrent animals is not 
an exclufive gift of thofe ierpenU which natuie has provided 
with envenomed fangs: it is a gift which as extenflvely be- 
longs 10 that more nuinerotts tribe of our ferpents, whofe bite 
is innocent, and whofe creeping motion is their only poifon^* 

^ * If there is any impropiiety in this mode of expreflion, the im- 

piopriety has its fource in my feelings, with re^e£t to the ferpents. 

Perhaps; no man expet fences the foice and the miferies of this pre- 
judice in a greater degree than 1 do. It is the only prejudice which, 

1 thmk, ^ have nut ftrength to fubdue. As the natLial hiftory of 
the jeipestts il a vuiy curious and interefting part of the fcience of 
acukgy ) ai dm Vatfed-States aflbrd an ample opportunity for the 
^ther ttaptovettWtIt of the hiftoiy of thefe animals, and as I have, 

' a Ufsijgftiiqie/been anxious to devote a portion of my Uifure * 
tojfakvcftigation of theii phyliology, in particular, I cannot 
but eiKOi^kgly tegret my weaknefs and timidity, in this refpe^. 

I had meditated a feries of experiments upon the refpiration, the 
digeftioi), and the generation of the fet peats of Pcnnfylvania. But, 

I want the fortitude which it is neceflary to polTefs in entering on 

the 



|0j8 ttK tiiB rAsciKAtmo tAcvhVtt 

' TfllBfe lot^e^kins wiH^ 1 am 4>ariiim4i6d!» be fuflScient to 

cenvi^ 0 v(tty anprejudtced reatter, fyflem of 

planalioe ofiered by Mr, de la C^pbde U enfoued^d in fads ; 
mid* colMsylaently^ that the ptobtem fiill remaiiks to be folved* 
in aeoti^Vay. * 

Ptofefl^r Bh* Amoag ibb nttmber of ingenious men who have amufed 
25e”ftS'| but** thmnfelves il^ith fpecolations on the fubjed of this memoir* 
afcnbestjc te>4 and who^ rejedtng the commonly received notion ,of the 
moral caul^^ cxiflence of a fatcinaimg power in thov rattle-fnake* have 
attempted to explain the phenomenon upon Other principles* 
it is with pleafure I recognize the ref|>edslble Profeifor Blu’- 
menbacb* of Gottingen. This gentleman* in a late publira* 
tion, fpeaking of the rattle- fnakc* makes a feW remarks on 
the fafeinating faculty which has been'aferibed to this reptile. 

. Thefe remarks I ihall tranflate at length. 

** That fquirrehi fmall birds* &c.'' fays he, " trolunlatily fall 
from trees into the jaws of the mtle-fnake* l>ing Under them* la 
certainly founded in fads: nor is this much to be wondered 
at* as fimilar phenomena have been obferved in other fpecles 
iJrare Oirtl* ferpents, and even in loads* hawks* and in cati* all of 
jhave the power wliich* to appCarance, can under particular circumAance^* 
of fafeinaring by othcj* fmall animals* by meie tlect^ll looks. Here the 
the rye. rattles of this fnake (the rattle-inake) are of peculiar fervice ; 

for their liifTing uoife caufes the Iquinrels* whether impelled 
by a kind of curiolity* mifunderllanding* or dtoadful tear* to 
follow it, as it would feem* of their own accord. At leatl/* 
continues Mr. Blumenbacb* 1 know irpm well-mfoimed 
eye witnefles, that it is one of the common pradices among 
the younger favages to hide (bemfelvos in the woods^ aud by 
counterfeiting the biffing of the rattlesnake to allure and 
catch the {quirrels/*"*^. 

the taflt. inflead of flowly and cautioufly diflefllng and exSmisiihg 
didr ftrudliuie and their funAions* with that attention which the 
ffibjea immta, I ‘am more difpoied, at prefent, to obey yh« iw- 
lunAion of the Mantuan poet* in the following bnnqful liin«i'« 

^ape Ikxa mane * cape robora* pallor* 

Tollbntemque romas et iibi}a colla tumentenr 
Bijice ! jainque fuga tumidun) caput afaihdAt alt^ 

Cum medii isexus* extlrem^que agmina eaudie 
Solvuntur* tardoTqoe trahit finus ultimus orbes* 

Gaoao. Lib. iii. 420 — 424* 

Handbuch der Naturgefehichte* P. 253« Goettingen t 17^)1 . 

• ' Ido 
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I do not intond to take up muclt ftme in exaistntng the fore- 
going explanation. 1 fliaU o0er my objedtons to it^ in as 
concife a manner as 1 eat»# 

FirS, The faculty p( foCchiatiog is by no mwns 
liar to the ratlle-fnake, but is attributed as extcn{i^^eIy to the 
bladt-fnake^ and other fcrpents^ which are not farniAied with which ue c6n- 
thecrepitacolain, or fet of bells’^, by which this ferpent is* * ®^®*** 
tunpofed to be enabled to ring for its prey« when it wants it. 

Secondly. Some perfons, who have feen the rattle. fnake 
in the fuppofed ad of charming, aifure me that the icptilc did 
not {hake its rattles, but kept them' Aill. It is true, that 
'Mr, Vofmaer's fatde-fnake, already mentioned, continually 
(hopk iU rattles. * 

Thirdly. With n>gard to the pradice of the young favages, Fafts andob. 
fpoken of bv Mr. Bkimenbach, I know nothing, i have in- the* 
quired of Indlai^s ^nd of perfons who have reiided for a poviur ot fafei. 
confiderable time, among the Indians, and they appear to be 
«s ignorant of the circumfrance as I am myfelf. Lam ni- 
elined to think that Mr. Blumenbach has been impofed upon : 

4r^ perMkps, the fallowing tircumllance ma^ have given rife 
.to the flory. The young Indians pat arrows, acrois, in their 
rhodibs, and by the quivering motion of their lips upon the 
arrows, imitate the noifo of young birds, thus bringing the 
old ones fo near to them, that they can be readily tliot at. In 
like manner,"’ the Lanius £xcubUor,,or great ihnke, hiding 
itlelf in a tliickeO and imitating the ciy of a young bird, often 
fucceeds in feizing the old ones, which have been iolicited, 
by the counterfeited noife, to the ajffiftance of their young. 

£ver fince I have been acculiomed to contemplate the 
pbjei^ of nature with a degree of minute attention, I have 
eonfidered the whole Aory of the enchanting faculty of the 
ralUe«fir;ake, and of other ferpents, as deflitute of a folicl 
foundajiqli. I have attentively liflened to many ftories, which 
h^ive been related to roe as proofs of the doifirine, by men 
whofe veracity 1 could not fufpedt. But there is a flubborn 
incredulity ofiien attached to certain minds. In me it was 
flreng. The mere force of argument never ooropelled me to 
' bebeFef I always fuipedled, that there was foroe deficiency 
in the extent of obferration, and the refult of not a little 
attention to the fubjedl has taugiit me, that there is but one 

* Serpent a fonnette is the Fxaach name for tte rattle-ihake. 

• wonder ' 
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be proper, and " even ijeoefl^ 
deeded opinion, t* afcerlaid t^e i^lqw- 
j pcHtids, firfl s what fpeciefi of bird? are mpft frequeirtly 
$1^efved to be eaicbanted by the ferpentsl .iind; fecohdtyi at 
ind^at fearosi of the year has any particular been nioft' 

ft^monly under, this woBderfuMhAuen^^^.I k*: 

gilded to be^ei^e that the folation of iheie two ^^^fiions would' 
ferve as a clue to the inveiligation of what hu been long 
fidered as one of Ihen^qitmytterious 

am perfoaded that 1 have not been mfSaken. ;Ppffib1y, 4he 
credulous may not think as I do. ^ v y ' ' , 

It is a curious ci^umftance in the hlftory bifd^, that 
almoft every fpecies, in the fame country at h^ im . 
almoil uniform and determinate method of 
whether we confider the form of the nett, the mafieria|ay bf. 
which it is contiruSed, or the place in, which it 
Some obfervations on this fubjedt are necefladiy coaitlied^ 
with the point under inveiilgation, in this memoir $ — indeed, 
they are involved ib the qaeflion concerning the fpecies of 
birds which have mqft generally been obfoved to be enchanted 
by the rattle>fnake, &c. ’V 

' /Some birds buil^ their nefis on the fn, Orbits of the ^|if!ieft 
trees; others fufpend them* in a pehdotoas/n»anner«/,tj^^^ 
extremity of a branchi or even on a leaff^ whi^ others build 
\ ^ ‘ -V’ ', ttem, 

/ ,• I dcT not mean, by this obiervation, to aireit;4ha^\^r4% |^e 
neoeiTarily impelled to conftrudl their metis of the &rne inati^l^s,, 
of to place them in the fame tituations; ^ch is tjfft 
Ibme writers On natural hiftoiy^ and ojt qiofals, who .taljc or 
determinate of anidmls, and who think 

that ** animals of the fame ^ecies fiiould any Where 
groufe in America, we arc told, perch upon 
rows in the gi^otmd ; and yit have, in thefe 
reafon to deny that tjhe'^eeies of either is the 
like denomination, with wbifb we are aequamtedf in 
*!)E]^hel€ are the words of tlie celeVriu^ author^ See Xlr. A- 
fqn’s Pniicipks of Moi^ and Science, voL p, 59 

quarto edition. 

.f See* a very interefting account of the Motacilla futeria, or 
„ ^ ^ . ' ' ' Tajdor* 
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with grooiitjj laj^^;||^ir ^&gg«, and Ijaichbg them, in i«)W»'<»ffafc5. 
the cavity of a fione, an from the eartfeti ‘among 

the grafs of and ^ in held* of wbeat, rye/ *** 

and other' grains*^ TboJi, to confine my felf to bur o^n country, , 
the eagle, the- vtiHure, the hawk, and. other birds of this 
eateafrve frunily, make choice of the loftiefi oaks, and, other , 
trees of oar fbrefrs ; the baltimbre^^oriole commonly called, 
in Penhfyli^i^^i^ han^ bird^ .fufpend*, a beautiM neft } 

' to the ejrtremilj^ of a bsahch of the Liriodefidroh f, or fome . 
other tree'; ;the migrating lhru{h|, called robin, is. content 
with tower branches 5 the red thrufii the cat-bird (|, the 
red-^iit^d oriole, caltod:lhe fwamp-^black-bird H, and many ' 
others build in the low bodies / the wood-peckers the . 
blue motacilla iWae-bird)tf, the lorchepoijj, and others, 
build Irfthe hollows of trees, the chattering plover §5, and the . 
whipp,pbr->viditl||||i fake advantage of a hollow place in the ’ 
jground/ or in a Aone, which the great }arlc]f^, the mardi- 
‘ &c. place their netts in tlie'graf** upd, laftly, the, 

par^i^ge ttt builds in the corn-fields. 

' Of tbefe birds, arid of a great many, others, (hofe which- 
build upOti the' ground, on the lower branches of 
trees/ and on tby^budies (efpecially on the fides of rivers, 
creeks^ and otlier, waters, that are frequented by different 
kinds of 'ferpenU), ha^moft frequently been obferved to be 
under fhe enchaiiting mculty of the rattle-fnake, &fc. Indeed, 
the bewitching Tpif it of thefe ferpents feems lo be almoft 
entirety to thefe kinds of birds. * Hence, we fo ffe- 

the 'fafcinatlbn of out^caf-bird, which 
note in the Iqw bodies, on the fides of creeks, and 
: ufw*! haunts of the Black-fnake, and 

learned frlend /Mr. Pennant, in his Indian . 

& 46. 


" caroi^hen fis, 
in C*pr!muJgW» 


t ,Liriodendron talipifera. 
^ Turdus rufus. , 

^ driolus phoeniceus* 

"H* Motacill^a, Sialis. . ’ ^ 

Chimacb&« Vqdfenis* 
lAtouda ttiagna* ‘ * 


** ** Motsicjlla Troglodytes ? , f ft T etrs^ vargintonua. 


other 





0'!i tun FAECIT^ATIfT'e fACVVtIt 


f ati itti4 6h- Other Heoee, too, upon opening the Aomechs of 

^^oos ic- fome ef )<)!ir ferpeo^, if we ohen find (^t llnsy contain biird»^ 

flfci- eJttioA entirel)' thofe bird* which fettiW in the aaBonor I 
irttion afciibcd have juJjtijBcntioned, ‘ * 

to fnaao# j remarked. It had wade fome im- 

pieiiidn upuo my mind before I had turned toy attention to 
the fubjed of this itoemoir. Irately, when I came to lake a 
tiewot the fubjed, the fad appealed tome to be of fome 
confeqoence. I (hall now avail myfclf of it, • 

The rattje-fnake feldom, if ever, climbs up ‘trees*. He 


* Some refpcdablc writers alTert, that the iattle-fn*ikf docs climb 
trees, and that it docs it with cafe. Mr. dc la C^pede is of this 
opinion. After telling us that this reptile lives upon worms, frogs, 
and haics, this natuialiH piocieds ; ** il fait sUiTi fa pidie d'oiti^aux 
& d'ecureuils; car tl monte avee facilitt fui lesarbrcsi eknee 
avec vivacity de hianche tn bianche, ainii que fur les pointes des 
tochers qu*!! habjte, & ce n*cft que dans la plaine qii'il court avee 
diiBcult^, & qu'il ed plus atse d'eviter (h poui(uite.‘* tiiftinre 
Naiurelle des Serptns* p. 400. At the conclufiou of his account of 
the boiquira, oi cic talus honidus, the eloquent authoi has run into 
the fame enor, in the iollowlng beautiful, though ratbei poetical, 
appftrophe* Tranquillcs habitans de nos conuees temp^iees, 
que nous fommesplus heureux, loin de cesplagee ou la chpleur 
Be Thuniidite legnent aver tant de force! Nous ne vo}ons point un 
Serpent funefie infeder iVau au milieu de laquclle il nage aVec fa- 
cility 3 lea arbrts ddnt il pai court les tameaux avec vitelTe} la tene 
dont il people les cavetnes ; les bois iolitaties, ou il eXerce ly tneme 
empiie que le tigre dans fes dcieits brulans, dont Tobfeprite 
livre plus f^renient fa pioie a fa moiiure. Ne regrettons pas les 
beauty s n.itureltes de ces cbmms plus chauds que le nbtr^, Itux^ 
at bees plus touflus, leuis feuillages plus agi cables, leut^^ Aours 
plus fiiaves, plus beJlcs : cesfleurs, ces fctrillages, ces arbreS (Igdlent 
la demeui e dn Set pent a fonnette. Htjloiu Naturelle dt*/ $it;Pins* 
p. 419 ^ 4i;o. 1 have been at fome pams to diftever wbeAier the 
lattle-fnake does climb up trees. The refult of my inquires {» 
that it does not. Although 1 have had opponuhitiea of Ihsiig 
great numbers of lattle-fnakes in the weftein paits of ]^em(}l(yitanfa> 
Btc» paiticnlaxly in the vicinity of the livei Ohio^ t ntrer 
of them except on the giound. The blaxk*Aiake I have oftvn^n 
upon tiees. 1 ought not,* however, to vooceat that in the fommtr 
of the kft year, a CHofctah* Indian' told me, that the rattlc^fuake 
does cliipb uees and bufhes, U # fiutU height, faid, that be 
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is fr^u^oilyy bbwevcr^ ibond about their roots, f 

in wei filualjons. It is $iiil that this reptile is often feetii 
curled round a tree, (j&rtfng tprrible glances at a fquirrel, po** of fafci- 
wbich after feme time is fo *n«ch influenced by thefe glances, 
or by Tome fubtile emanation from the l^y of the ferpent, 
that (he poor animal falls into the jaws of its enemy. This 
itory is, I believe,' deftilute of foundation, though it is related 
by the good Cotton Mather '*• The rattle^fnake is, indeed, 
fometimes feen at the root of a tree, upon the lower branihes 
of which, at height of a few Ifeet ftqm the ground, a bird 
or fquirrel has been feen exhibiting fymptoms of fear and 
diftrefs. Is this a matter of any wonder ? Nature has taught 
diffluent animals what animals are their enemies; and al- 
though, as will be afterwards ihewn, the principal food of 
the rattie-fnake is the great frog, yet as he occafionally devours 
birds and fqairrcls, to thefe animals he nmft neceflarily be an 
obje^ of fear, When the reptile, therefore, lies at the foot 
of a tree, the bird or the fquiriet will feel itfelf uneafy. That 
it will fometimes run towards the ferpent, then retire, and 
JCeturn again, I will not deny. But that it is irrefiftibly drawn 
into the jaws of the ferpent, I do deny : becaufe it is very 
frequently feen to drive the ferpent from its hold ; bccaufe 
the bird or fquirrel often reiu^nsf in a few minutes, to their 

willing to deny this Indian's ftory i yet St is oppofed to every in- 
formation 1 have been able to piocure ftrom petfons well acquainted 
with the leptlle of which 1 am fpeaking. However, it is not im« 
poflible that .where trees and bu flies giow veryclofe together, the 
ftiake may elSmb tfitm ro a verj fmall heighU Mod fpecies of fer- 
peats move in a fpiral manner : the rattle-ihake moves ilrait on $ 
and dl» is the reafon why he cannot climb trees. In the quotation 
which t have made from Mr. de la Cepede, another miftake is in- 
TOlv^. Ap fpeaks of the agility with which the rattlc-fnake moves. 

This U noti however, merely the miflake of Mr. de la Cepilde. 

.Wo find it in Pifo. Speaking of this reptile, our author fays: 
in ttiviis junta ac deviis locis cernitur, tam cdciiter proreptans 
vide^tur^ idque velocius per loca faxofa, quamterreflria/* 

' pi iifdiiit iftriufiui n naturaU it me/iicsf, p. 274. Now the truth is 
thnr the mtie-ihalce is one of the moll fluggilh of all our ferpents. 

Linnaeus was well mfoimed, when he afletied that Providence had 
given ** the Crotalus a very (low motion.'* See See* 

quoted p. 84 of this memoir. 

Pbilofopiiical Traniafftohs of the Royal Society, No* 339. 

habitations 



10g ON THE rASCINATINO rACDLTT , 

ftdtimitA- Iiabiittioiit. Sooietimeg the Mrd or fi{ttilTiel» in attempting to 
^hiTtiiT* itefiteke, approach too AMr to tlM^<eneffly, and 

tfei- are bitt^ or idiin^iately devoorod. « S#» |i«m wliat will 
mM tfcnked gfierwar^ be faid, it will appear thaf tkefe infiances are not 
20 comiAofi is geoeralij imagined. 

Mj ibiqtifties cooeeraing the feafon of the year« at which 
an^ particular fpeciet of birds has been feen under the fefcinat* 
ing power of a ferpent, atForded me ftillmore falisfaflion. In 
almoA every iniiance, I found that the fuppofed fafcinating 
iaculty of the ferpent was exerted upon the birds at^thfe 
particular feafon of their laying their eggs, of their batching, 
or' of their rearing their young, ftiU tender, and defencelefs* 

I now began to rufpedl, that the cries aud fears of birds 
fuppofed to be fafcinaled onginated in an endeavour to protect 
their neA or young. My inquiries have convinced me that 
. this is the cafe. 

I have .already obferved, that the ratlle-fnuke does not 
climb up trees. But the black-^fnake and fome otbei (pecies of 
the genus coluber do. When* impelled by hunger, and in- 
capable of fatisfying it by the capture of animals on the ground* 
they begin to glide up trees or buthes, upon which a bird has 
its neA. The bird is not ignorant of the ferpent’s obje(^. She 
]eai*es her neA, whether it contains eggs or young ones, and 
endeavours to oppofe the reptile^s progfefs. In doing this, 
(lie is actuated by the flrength of her inAinAive attachment 
to her eggs, or of ailc&ion to her young, Her cry is ^me- 
lancholy, her motions are tremulous, She expofes herfeif to 
the moA imminent danger. Sometimes, Aie approaches fo 
, near the reptile that be leizes her as his prey. ^ But this is far 
from being univerfally the cafe* OAen, Aie compels the 
ferpent to leave the tree, aud then returns to her neA*. " 

* Horace, though «he has not* like bis coutempomryi Virgil^ 
given any great proofs of hU knowledge in natural hiborp, appwtr^ : 
to have known, full well, the anxiety of birds for the piefenr^tios ' 
of their young: ** * V 

Ut ailidens impluroitnis pullis avis " , 

Serpentium aUapfus timet ' 

B?oo. 1 . ‘ 

The author of thefe two fine lines, had he lived in America, 
the land of fafeinadon* would* 1 am inclined to think, have dif- 
belteved* the whole Aory. They would have been a clue to light 
and truth on this fubjeft. * 


It 



'' ascribed to tub rattlE'Suake^ log 

It i& a wetf kftowm ftSt that among feme fpecies of biitd?# 

' the female^ at a certain poriodi is accuftomed to compel 
young ones to leave thenelii Ihat.is^ vi^hen the young have pow of f«icU 
acquired fo much ftrengtlt that they are no longer entitled 
all her care. But they Aill claim Tome of her care. Their 
flights are awkward* and foon broken by fatigue. They fall 
to the ground* where they are frequently expofed to the 
attacks of the ferpent* which attempts to devour them. In 
this fltuation of a^rs* the mother will place herlelf upon a 
blanch of a'tree* orbufli* in the vicinity of the ferpent. She 
will d^rt upon the ferpent* in older to prevent the deflrufiion 
of her young : but fear* the in(iin£t of feli^prefervation* will 
compel her to retire. She leaves the ferpent* however* but 
for a fliort time* and then returns again. Oftentimes* (lie 
prevents the dellrudion of her young, attacking the fnake* 
with her wing* her beak* or her claws. Should the reptile 
fucceed in capturing the young* the mother is expofed to left 
danger. For* whilfl engaged in (wallowing them* he has 
neither inclination nor power to feize upon the old one* But 
the appetite of tlie ferpenUtribe is great : (he capacity of their 
flomachs is not lefs fo« The danger ot the mother is at hand* 
when the young are devoured. The fnake feizes upon her; 
and this is the cataftrophe* which crowns the tale of fa(« 
cination ! 

An attachment to our offspring is not peculiar to the Imman 
kind alone. Jt U an inflind which pervades the univerfe of 
animals. . It is a fpark of the divinity that afluates tliq 
greater number of living exiftence^. It Js a paflfion which* 
in my mind* at leafl, declares, in language mofl emphatic* 
the ekiflence* the fuperintendance, the benevolence* ofafirA 
great cauTe* who regards with partial and pareniaK if not 
with equal eyes the falling of a fparrdW and the falling of an 
empire. 

^ Among the greater number of die fpecies of bird*** the at- 
taebment of th^ parent to the young is remarkably ftrong. 

We have da^^y inflabces of this attachment among our domeflic 
birds* and 1 believe, it is ftronger among thefe birds in their 
tvIM flate: fdr' there are fome reafons for furpeaing* that ' 
this amiable inftinQ is dimlnilhed and weakened by culture *. 

.*♦ This queftion will be examined in my memoirs upon the ftorge, 
oraffeAionsi of animals. 

• 'J'he 
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' ^ T^ i^li^i^ich I baite as « 

i* viewr^ ;the ^t^chment of i|ie in<^d»gMb^ ^pfmg. / 

^ SheofW'^ards her neft 

of l^ioidious gl^do of the forint. ,She endeavours to prevent 
, rtie dtfftru6tion of her eggs or joung, ^by enemy. 
u .^ie''has Succeeded in ob&ining the^, atUcks him either 
iBjlcme, or calls other birds to her affiftance. We ought not to 
' ' be farprifedv thatfometimes flie falls a viSjm.to her ajf^ion* 
For it is a vfeB known lad, that fpme fpei^es of birds will, 
fufier themielves to bp. taken upon theit; nbils> rather than 
relioqujih their young, or their eggs. ' ^ 

In (he iludy of natural hitlory, lain always i^ppy^tpdif* 
cover new inftances of the wifdomof proyittence, ^ new , 
proofs -pf‘ the ftirong affeSlons .of anittoals. And for difc , 
covery of fuch inftances of wifdom, and ftiich proofs of afieo-. 
lion, the contemplation of nature Js an ample field. In the 
infiancejs now before us,, the firengih df the infiin^ of afiec* 
lion in bjrds is iHuftrated, in a firiking poinit of view; and I 
' cannot help obfervtog, (hat I feel an, high degree of plj^%o 
hi being able ,tp do away, in Tome meafure at leafjf a pre- 
judice^ not lefs exlenfiye than it is unfbundedr %;^i3anng 
my flender teftimony in» favour of the exiflcnc^ and the 
powerful dominkm of ;a beneyoteriTprmcij^'in aniinafa 
The following f^JSt W^s. communicated, to me, f^e time ' 
fmee, by our prpfid^t,^r,, KlUenboufe. ,I ^,ink it ftrikingly 
, illuftratos and confirms tbe fy Bern tSvbidi iiliave been endea<* 

, vouring to eflablifh. J , relate it, theirefpto,^iyiith pleafure^ 
and the more fo^l ^ I have no dpubt, th3tThWu^tfaW%,of a^ 
oaultbus and enl^htened pbilofophw will gMtly 
defltudion of a fuperfiitious i^^n which 
. page, pf natural h^ory. 

fuppofe; ffpnj. Ae peculmr melancholy 
maiae-thief*,, t^t a fnake was 150 
\ and that the biriJj;'was 
;; ..place &om,wbij3b^fi W 
driving ';tbe bit^'iOway^ ^ 


« lp!HU]i)oa1y odltd, in $iirainp*fl)9«'bi)nl. 

tt « the Onotvy {^nittoa 
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©edialdy retanned to Mr, KitleofefSBfe >«®rirful ob. 

went to4ho phfic whoic tKjE .Wd oHgJited, and, to KiS 
aftooittinient, he foui^J j^!pefche4 open tbo back of a ljarge.^^i If 
Uack^/oake, which it pocking wUh its beak. At (Ids apsemt , 
very time, the ferpent was in the aft of fwaWowing a young 
bird^ and from the enlarged fize of the reptile*^ beliy^it was 
evident, that it had alre^y fiyaliowed two or three oUier 
j^oung birds. After the fnakc wai Icitled, the old bird flew 
away. ’’ . ; ■ * . 

Mr. Rittenbonle fjiys, that the cry ahd .{iftions of this bird 
liad been preqitielj^ timilar to thefe of a bird which is laid to 
be under the fafeinating influence of a ferpent ; and I doubt 
not tbal this very inftance would, by many credulous perfons> 
liave bedfi adduced as a, proof of the exiftence of fuch a 
feculty:.^ But what can be more et^ident than the general ex* 
jdanation of thU cafe? The roaiBC-thief builds its neft in low 
bulhes, thebetto^of which are the ufual haunts of the black- 
fnake. ^ The reptile found no difficulty in gliding up to the * 
nelbf.froh] which, moft probably in tbeabfence of the mother, 
it bad |aken the young\ ones* ' Of it bad .feiaed the young 
ones, afer they hisd been forced from the neft, by the mother. 

In O^e, the. mother bad come to prevent them from 
being dbyoured. • ' 

We are well acqitamled.With the common food of the rattle- 
foake. :It is the greaUfrog* of our rivers, 'creeks, and other 
watery; ; The fnalf;^ lies infidioufly in waihfor his prey, at 
the wBt^^edge. , JHc employs no tiicbinery of enchantment. 

He trjii$j« Ipbis^Oum^fog and his ftrength. ' 

' A. friend of mine, who has devoted con* 

^dacah^/^aUention to the natural , hifiory of the rattre-foake, 
b#t diffe,^d maj^yrof them, alFures me, that he never 
mftRoce in which a bird was found in the ftomach 
bb'l^pt^le, and this >bird was the chewink, or ground- 
Ip atitjither inflance, he , law a, ground-fquirrel § 

W thefe, reptiles* In every other cafe, fa 
retain^ enough of the form to be dif* 
found to contain 4he.greai-frog, 

;♦ Raita ^sllato s^Tinnimi* f Timptby^b^dsfik, Efq. • 

{ This Is die Fdng^la eryibrophthslma of Unuvus* 

The Sdmus'teafou of tinnams* ■ . ‘ 

. - Another 
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OK THE FA$ClNAtiKO PACfTlrTir 

‘ ' ’ m'- ' ‘ ' ^ ^ 

A»f^^ OTj^ment ag^nft the po^ of (be 

ferp^oMfibo fitil iremaios to be c^fidcred.- 
.il Kf^Macal to inquire^ for what perpofe tialure fa|is endued 
ferpi^'^jlh the fuppofed powei% of fafcinatlng birdsy and 
? The anfwer to this queftion. is uniform. It ir , 
foid^ ibe power is given that the ferpenls may obtain tlieir 
foad« Let us examine this opimoir* « 

Admitting the exiiletice of this power« I flmuld have no 
, befitation in believing/ that its ufe is what Is here itmntimiod^ 
.though^ indeed^ it ought not to be conceale^/vthat fnakes are 
fuppofed, by Tome fooliOi people* to have the power of charm* 
ing^ even children. And yet, I believe* there orq no^in* 
fiances recorded of our American fhakes devouring; ddidren. 
If, (hen, nature, in thelmtneniity of her ktndnefs,\^ad gifted 
the ferpents willi this wonderful power, we ftiould, at leaft* ^ 
^exped to 6nd that the common and principal food of thefo 
ferpents was thofe animals, via. birds and fquttneis, upon 
which this influence is generally obferved to be^oxerted. 
Thiir, however, is by no means the cafe. 
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As conneded with this 
improper to obferve, (hat 

ferent kinds of birds. £vlR%e rattl^fnake, whofe poifoi 
produces fuch alarming fymptoms iq oth^r 

is frequently devouredt by I'omo of our ,^r6nger ejtd more 
Oouthgeous birds. ^ for as 1 can le^n^ (he birds.^^cl] moil 
commonly attack and ;d 0 ffrpy this reptib^^iare the fwallow- 
tailed hawk^, and tlm larger kinds of pwls, The owl often 
feeds her youqg with this fnakp^ whole are Jr^uen^^^ 
found in her.nefl, at ctmfiderable heights, frpml|^.;|roi^ 
Even alien ba^s been kiK>wn to, leave, for a mint^Nber, 
frighted chfekens^ and attack, With beak, a n^p-foale* 
the grerter part of wbbfe body Ike afterwards ^ / 

• Falcpforcatus. "',VV 

t It is o^monly belkvcd, that tbs rstde^fib^'is' i^eiy 
anfotsl f hut ^ is not the*efl^eiK ^'A' very ' 

of its' body dtfebles it from running al all $ iNji^ ^ 

upon the tq> of the head is folfee^ by iaftmirdetth, ^ 

hope is 4itd and madb fb fe 

thosight that a ftrdksr foom a winf a a: rd^n 
fqSeieut to hreakit. ' 


be 



A»C«1B]£|» m >>>r! IJS’ 

. lie blackli^e a e fei^t tnuch nuirtf^^ivlty Ibaii Ike M ^ 

" jwltie^&ake. ktlar^ I lidve aheed^li}d*/liMo^^ ^^feJSSt^iT* 

, ever^ eSmb's op trees* Bit t)je former wtU fometimes eic^4;|i|^ 

Ae trees, m ef tbeobjefi of his appegle* 

^ fst^ it has beei? juft cfefetved, lubfifts^ {^ittcipaHy ' 

epon tfie large 6t>g, Vrbic^ frequents the waters of oar conn* 
try* He has, iheiefore, tml little occafion for afiivity. But 
Um v|l^|ck>-fnake» feeding more upon birds# ftands more in 
? iieieit oir aflin^ity* He frequmr^ty^^ides op the trees of the 

in ihpa pbfeiMse of the mother, 
t deimofe eitlfeif Jdsr' eggs or her The difficulty 

^ obtaining bis prey upor the tiee^is fometimes very coii«> 
as wiU appear from a fa€t which will be related 
HosSv if ifais ^^eut is gifted with the faculty 
of is he/tiol ixfnU^io eoiainue at the bottom 

of ap4 bring down his bt^? And if he can employ 

fefqjlnatioti at las plehfure, hoW oumes it, 
that he fddom fucce^ In cs^urTng old birds? For it.is a 
feft j9iaf when Inrdrare fennd in his ftomadr, they are princi* 

|^lf|yoiing birds* 

" ' i imve faid, bhat the hlack^ffifake foM^ finds great dif* 
obtaining his p^y opeO the tr^. In fupport of this 
^aflerUms' t 'couU^adifecHS . m * But my memoir has 

already e^ed^ tbiflim^^ which 1 ortginaily prefcribed to it* 

I flnB^tent femefore, wttb rethiing a folitary Ss&, 

^ whictr 4riki^]y sUuftrs^es my pofiti^:,; 

A :*^ack«fiiaim bras fean c)imfa^|f^lt tree, evidently with 
the view: of pxbodripg the young '^r^ in the neft of a balti- 
; moi«r4>^/ 11iit<bifd, it has been already obferved, fafpends 
; tid the bino^ of a tiee* The branch ' 

W bird, of which 1 am fpeaking, had affixed ils 

very fte the ferpent feund it impoffible to 
neft by cramrtiirig along |t ^ he, ffierefere, took the 
4pdy^1hge branch, Which hong^ above the neft, 

jfeall portion of bis tail amund it, he was 
" the remainder of his body, lo reach 

he iafinuatedhtt Ji^d,yui4^iis j^ulted 
iitebrSdi the yomig birds. . 

.mp ort toise of 4hih fe^, hr tho tnweS^aiton of the 
fitbje^ ^ my imaaoir/i app^t to «tc~# W pe$t,- An 


Voi.. VIIL-^Jwr*, 1«>4, t 


4f»«^ 



im- 

eryattoasi ra- 
pping the 
lower of fafci- 
lation afcribed 
o fnakes. 
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American Ibreft » not the filent refi^isnCp. of a few birds. 

of the fpring and fommer months, 
our aliye with the numerous jpecies of relident 

and irifitmnt birds. At thefe limes, if the black-fnake pndeires : 
the fecu.% Jtf fafcinEting, it cannot bo a difficoU thing 4or 
hini to^procure his food. Yet, in the tnftance which I have 
juft letatcd, we have feeix this reptile <;limbing up a ti:ee, 
and there obliged to exert all his ingenuity to obtain , his 

\ ■ . 

I cannot well conclude this memoir wi^oiit obferving, , 
that in the inveftigation of the fubje^^ which it involves* 

I have experienced much pleafure* For to the cultivators 
of feience, the difeovery of truth muft, at aU times* be a 
fource of pleafure. This pleafure will even rife t^ft^mething 
like happinefs, when*. in addition to the difeovery of truth* 
we are enabled to draw afide the veil, which, for age$, has 
curtained Juperftition and credulity. Under the inftuence. 
of variods fpecics of fuperftition, we fall from our dignity, 
and are often rendered unhappy, li fttoultl be one of the 
principal obje6ls of fcience to rear aa^|)i)rop the dignityof the 
mind, and to fmootn its way tor and to happiijefs. 

The ills and the in^rmllies of our earitli^ ftate of jbeiiig are 
numerous enough. It is folly, if nptyjge* to incari^e.lhem. 
He who lerioully believes, that an hid^^S reptile is gtfied, 
from the (acred univer(al life and good, yriUi the 

power of faicinaling|^^, fquirrejs, and other will 

hardly ftop here, and probably believe much 

more. He will not, perhaps, think hinDfelf entirely exempted 
^Troin this wonderful inftuence. He may fuppofe,:iUt the » 
properly belongs to other brings, befides the fer^pfts ; aj(£d 
>tie will, perhaps, imagine that, it foms a part . a more 

extenfive plan, the vcffe^s of whieby he frill alTe^ 
mineht, and unequivocal thpugh its ways, he /; 

are mc^mpreheaftbfe tornorlid w^^ ^ t Vir' 


Hifioria mi^aUp lumhtnc 4igeft€i, tAH in 
vero et nmiu creiuUktM 
longijiniie aU^im^ proptihnt, ' ' ^ 

' JACOBUS THEpDOTO^ 


Sofne 



Ai9CiKKt‘ k'gyptiak tocij:; 
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xv;*' - 

Some Acepunt of an E*^^ian Lock of i^try high AntUjuif^f, In* 
Aieated fro'/i X> enou^^ Travels, by a CvrreJpondcnU fVuh 
Objhrvativni Ify N. ' 


SIR, 


To Mr;. NICHOLSON/ 


:$^go I {^w, with particular {^ieafure, a model. Letter concern* 
or wooden Ibcfe r^defrom the defttiptioO in I)enoh\^ travel?^ Lt^the Ro}!!r 
which was odiibited in the lectures at, the Royal Iiiftitution. I rnrtitutuns. 
begleavo to propofe the infertiori.of the fame in your excellent 
Work^ lihS lliould hope for your opinion as to its fecnrity. 

1 ^ 19 , Sir^;^: '' ' 

Yobt Obliged reader. 

New dr^d Street,' ' • . ' , . ?• Q. 


I H^VE given engi^^ings of this Idcki copied from De- 
non^sft^kL Vlf^f Aews the lock as applied to a door, 

and lU Sifewiopemeni Is made m ^loJte VIIL The paflagc in 
Dehon (trahflated) iira^ folio ws: . / 

No. 2,^3, '6/' Ifbe Egyptian lock* It fecures the 

gates elf towns, orboufes, and the apeUures of (he foialleft 
arCiclesfpf furniture or ufe,^ I have j^ded it among the anti* 
quitiesf becaufo it is the fame as Wfs m ufe fourthoufabd years 
ago, , J|pund.pne fculptured among the ,baf*reliefs which de- 
cqi^ thi^grei^^ of |Carnaek.. It is limple in concep. 
jXmi c^'ipifi^atibn, no lefs Cure than any other lock, and 
^ applied ert sdl our rural oocafions* Fig. 52 is the 

of dilTerent combinations. 

; iock is dofe|;i«,^een as to Us interior ; the 

; liUing up Ititain pins which had fellen 

and kept it in its place. In Fig. I the 
^k, the lock confeqaentJy open;^* 

3 ? ti-g ' lx ' “ 

t ht»‘'.Siiiirv?y of .Ab Torkifli Einpi|%r mentions this 

** ^ottog jbas. N clumijr' then ^ 4oor4oc!ks in 
Tniken bat Mietf-jnecUotiim to prevent {M^g is adMirable. 

I 2 It 


Dcfcription of * 
d)(i lock. 


fculptured' on 
the Rreat temple 
of.K^rnack* 


Eton's accoonfi 
of the fame loek 
!•<»£ u&iverfal 
ufe in Turkey* 



' r'AHtenvt CQTrtiAir toes. 

lt» a«iriou<l|^ 10 fwwwdra kK|»«pMiMvaa doon, 
tiettkd^ jo dad on tfaoir cusTU&rifer.aod o^i^oot 
baiidiogi^ lU w^l '«t on hoafis dqon, ..‘Utol^ igoet (fae 
bade tiie bolft and ia oMii|>96id of a fqnare iSdc widi 

live or or wooden fnnt about half an indi long, to*' 

atardf Uw jend of U, placed at irrregoiar diHanoes, and an^ 
fwcrlnjg to fades in Ifae upper part of tfaebolt, which is pierced 
;; with a fqnare fade to receive toe. key. The key beiiy'^^t m 
at tor as it will go^ is then lifted up, md ^ pins entoting 
enrr^pon^Og faok» xatle .dher inas, which dropt iioo 
tode,fades from toe ipait ^ lock.iinmedieu% above, ami - 
which have heads to preveiij:^ them tolling lower than tone* 
ceffiiiy. Tim Itolt being tooii. 'freed. tophi .toe iiqip» P^ is 
drawn baito by aoeans of toe key« key is faiWeipd, 
and may be drawn.mtt of bdt :. to lo^ it agaip4)i«l>ek 
is, only poQied in*' and tfah’ dipper pins frdl,.iato the fades of 
toeir own weight. Thu iilf^ toight-te. improved on^ lw^^d^ 
Tnrlis ndver think of improving.*! > ii' . . . 


OblmstiofM. THE fimplicity'a^ otoer advantages of this lock or fadt, 
are too obvious to ie^wra.smich rem^; for wbiebyeam 1 
toall confine my prefrtot ttotol^tioas ih^ito degreq, of ifecuriiy 
or invidalnlity. I toinlc we may cont^j^toiit iii to*^ 
Sifflpleilflnie. ml fiages of pwrtol%$|p oT improvement,' .1^. If it be eon- 
r***i^ia^*** ®toded with one p«^^..coalMerable faze to toS intolim^U,. 
Utth. “ atxi the finger be introduced for &e pt»^e rtf 

.paifing it ami feUi^..^ h^.at liberty, we ttesU faave alhfien* 
of needy toe' fapie dtotfl ns the commmi fa^. . 8, Or if, 
toijSead rtf one to^^ .pin, there be many, aBdru ilifijeaieat 
to lift.tod^ wo ifiiiatl jwye toe holt hafrmtf 


TbcoMtoit 

isck. 


as tor as we are H 


jsLdto prerent jfiate 

id*-. ' ‘ " 


PntoUehaw 



c«a« 
iteksd} 


biventioi^ thougbitf folong fiand^.'-iS. Qr I 
ton {HW^i bdt toonid, 0 p;nRaminat»aBi, be toan^to jigi 
bdng opeawd witoont eatrepe'diSieulti, it;;witi *' 
qiidHon wbatoar tip principiesof ito firad 
plied at tftfender tttd^lut^y fi^, This lafij 
that we examwe toe ant^nt J 

dpTdy. 'v.-V., , 

. , We mayadtoit %at toe 

iadafemiralfy of nadi otoer,'. j»duid.er op^tetf 

ad^tillitoyt Md toetofwtomsa^ tto wtmtoer toe bey 




AKCliKT BGTFtlAir IOCS* 


m 


can mde an cgeaminttlon o( the tbck t 

anfvw io tbkil maybe aodCMsdi that fiQcealllbfc'fina tt 

Ihefci^ mud be bf equal b^gbt> thefecrel wUiconfifi in their 

relative dtOancet and pb^lkiiis <m foceof the hey ; and ' 

that thefe difiattees and {K^Stiens can be hne^itsby intro* 

ducing a ftick^ or key without into the hollow' of the 

bolt, and taking an impoeSon {% means ei^a &cmg of foft 

day) of the boles intended lo majdyt the pins. AAer this a but Sti key mty 

key may be mde wHI^t difiicdhy ; fo that we arrive at 

oonclafioif, dnit though this ings^ibas ^ieee of mechanifm ‘ 

cannot be vic^atbd without its keyi yet u is ea(y to conftrufl 

a key for that purpofe. 

We now dome to the enquiry after that appItc;^tlon of its|ynpmvenentby 
prind^S which may reader it abfcdutely &ffe. Vbis is 
tainly poffible ; but not without conftderd>ly dimtntftiing its 
fimpKcity* Beftdes feveral others, the following may be pro* 
pofed t^ Let the^ dropping pin have an epiarged part, and a 
tail of wire above and bdbw. Let the lower tail fall into its 
hole in the bolt, while 4 m enlarged part falls into a focket 
made .fi)r Us reoeptitm^i rUnder thefe the bolt 

becomes faft : But by ralftng the pb the enlarged part 
Its (bcketi^^e bolt becomes free, and the lower 
.tail is {Scented ft!S^%0]}p!ng it by, a groove left for its re- 
ception^ The bud have a covering piece of board, 
having #hole of the tzb of the enlarged part of the pin, directly 
above ^ focket tnto which it falls, abdia groove for its upper 
tail ; intei^t between the covedhg-piece and the bolt 
itfclf b^^ equisl to, the height of the enlarged part of the pin^ 
vBy the pm is puihed up, juft out of its . 

move freely | but if It be puihed the leaft , 
'^ana^Ali^ the eids^ed part will enter the hole in the 

4s if H were in-the focket; fo 
jyu #«ry efaievatiwi will be requifite. 

the may be (bciter or linger at pleafure, 

tl^ of th^l pbsfo placed and ad* 

them refpedi^^ at the ppfttiimof 

; if their lower tails be of different lengths^ 
v M 4vi^ be madje to corr^pond with them, and lift them aU 
io at oheei thecombination wilt be fudb as 

cannot be made' out by bhy impr^ffion or tentative procefs 
Upon the lock tUWf, fm &e evW4W tff 9 due iMgth of any 

, one . 
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one of the lifting pieces of the key, will conlift in the n3uial 
opening of thelo^$ and this cannot be had unlefs the dae 
length of all the pins be obtained at oncej againft which the 
probability will be as the number of perniutations of the pins, 
multiplied ihto the number of poffible lengths of pins pra6ticai!y 
differing from each other in cflTccl. Thus if the pins were fix, 
the permutations would be lx2xSx4'X.0x 6=720 ; and if 
the length of a wliole pin were one quarter of an inch, and a 
fcnfibic difference would in pfadtice arife from making the 
pins one-fixtieth of an inch longer or Ihorter, there would 
be J5 poffible lengths for every pin. Whence 720 x 15= 
10900, the number of chances againft the difeovery. 

W. N. 


• XVL 

On the Canfe of the different Colours of the Triple Sets of Plaiim, 

, and on the Exijience of a nexv jVIctallic Suhjlance in that MetaL 
% C o L L E T- D E s c o T I L s .* Ptxfenicd to the Cla fs of M aiUe* 
matical and Plij/feal Sciences of^ihe Naiional Infiiiute of 
France^ 

Preciphatlon of jf\.LL chcmifls know that crude platina b cafily foluble only 
nitro-muriatic acid, that the folution is decompofablc by 
muriate of ammonia and other (alts with alkaline bafes; and that 
the refiilt of their former decompofi lion is a triple compound, 
confining of oxid of platina, muriatic acid, and ammonia, or 
the alkali employed. The colour ol this precipitate varies from 
a light yellow to a dark brown. It is fornetirnes alfo grecnifh. 
The latter is the cafe if the folution of platina is precipitated 
by a fait with bafe of foda. 

Kema:kG. Before I fay any thing further concerning the caofes which 

influence the colour of thrs precipitate, 1 .fiiall point out fpmfe 
phenomena which charaiSIerife the folution of the metal itfeIC 
Foreign 94mjx- The grains of platina of commerce always con tain more or 
pTatlnr ^*^'^'** foreign mixtures from which it fliould be prevtoufly freed 

as much as poffible. U he foreign bodies met with are raofl fre- 
quently minute ftones, on which the acid employed fordilTolv- 
ing the metal, has little or no action, and two forts of ferrugi- 

* Gehlen's Chemical Journal, Vol. 11. Part 73. 


nous 
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nous fand> one of which is obedient to the magnet, and an- 
other which IS no* at‘racled by the magnet, aiul w!»ich ir. only 
partiatiy adted on acids. 1 rt>all lay no more in this place The ferruginous 
coii‘.:erning ihefe btidies, that the firft contains titanium and 
the' fecond chromiv acid, in coniiderable quantity. chromic Acid. 

Ttie beti method to free plalina of commerce from thefe ad- Mechanical 
mixtures, is that recommended by Prou ft, which confift-i in 
fpre^ding out the piatina on a (heet of paper, and carefully 
blousing away H»e lighter parts by means of a pair of bellows. 

Piatina thus purift^d I introduced into a porcelain retort, to Crude p’atiria by 
wdnch a glafs receiver liad been fitted, previoufly filjed one- 
third full of w'aler. After having placed the retort in a re-, bine fublimaic 
verberatory furnace, I raifed the fire gradually, and increafed 
the Ir'<u to tile* ulrnoft I could produce, which was kept up for 
two hour^. Nothing particular attended this procefs, except 
that the water with which the receiver had been partly filled, 
acquired a greeiiifh liue towards the end of the procefs. On 
the roof of the retort, a fine blue powder was fublinied, of 
which I fliall fay no more at prefent than that it w as foluble in 
water. The water in the receiver, after having been fuffered 
to ftand for a few days, had acquired a beautiful blue colour, 
which for pafled the colour of the heft ultramarine. 

It was impotrible to get the piatina out of the retort. On The piatina 
breaking the diftillatory vcflel, the metal was found aglulinated, 
the upper furface of the mat’s had a rufty appearance, the 
middle was lets difcoloured, and the lower part had lulfered 
no perceptible change. 

In order to examine the colouring matter which tinged thejhc 
W'atcr of the receiver, I dropt mio it a lolution ot an aicali; blue matter af- 
this prtKluced iiiftaiUly a Wue precipitate. Sulphuric and mu- forded a Kfccipi- 
riatic acids, when miDgJcd with this fluid, occafioned no ^.,b,ruues with 
change. Nitric and oxij^pnized muriatic acids changed this acidi, &c. 
blue fluid, firft to a lilac, but it foon loft this colour, and the 
whole became limpid. Water holding in foluiion fulphurettcd 
hydrogen gas, occafioned no precipitate; but hidro-fulphuret 
of ammooia' tfirew down a grey precipitate, which became 
bfoe by the aflfufion of acids, and then was rendered foluble 
again' in iudro^fulphurct of ammonia. 

A fmall quantity of the blue precipitate colleaed from tlie The blue fobU- 
* — 1 * iWHtc dijsppcsrcd 

roof of the retort, when urged with the blow*pipe in con- bef, re the blow- 

aft with borax, imparted no colour to this l«lt. When heated P‘P‘ t it did not 
. I . , ' c&iour borax, 

per fe, it difappeared completely. , 

‘'.-U''' Having 
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When pUtlna Si Kavitig fo far proceeded, I made a ibluUon of platina in 
difToiyed in n* nito-iBuriatic acid (the platina had been freed from iron as 
pwder much as pol£ble by muriatic acid,) During this folution, a 

. rated. glittering black powder became feparated, as is always the 

cafe when platina of commerce is iiiflTolved in nitro- muriatic 
acid. If the operator be careful in colle6ting this powder as 
ftfi as it is feparatedy the quantity which may be colIe6led, 
amounts to about 0,03 of the platina employed. But if this 
powder be not removed as fail as it is depoUted in the folutioiij^ 
part of it becomes again aded upon» and a much lefs quantity 
is obtained. 


preclpi 

uce. 


The decanted 


Muriate of pi. The muriate of platina obtained, after having been fuflered 
W3S decoinpofed repofe and being decanted, I decompofed by adding by a 
monia."^* ° " faturated folution of muriate of ammonia; the precipitate was 

feparated by decanting the fupernatant fluid, and repeatedly 
wafhed till the water which pafled, did not become green by 
the addition of pruffiateof potafh. The precipitate obtained 
was of a yellow colour. I'lie decanted fluid from which the 
precipitate had been feparated, and the.6rft quantity of water 
employed for its ablation, after having been mingled together 
and concentrated by evaporation to one third of its bulk, were 
fluid being con« again mixed with a folution of muriate of ammonia; the pre« 
worr»iiatc*of ^*P*^®*® obtained was of a dark red colour. On treating 
aimm. added, a the fluid feparated from it, as before, the precipitate which did 

4ark red precipi- was of a very dark hroion. All thefe different co- 

tatc was obtain- _ , . . ^ ^ , 

ed. loured precipitates were carefully warned till they contained no 

The flmd i veflige of copper or iron, 

decanted gave by ^ remarked that if the folution of platina be (lowly pre- 
mur. anwn. a pared, that is to fay, if the platina be introduced into the 
precip.*^***** nitro-muriatic acid, in ftnail quantities at a time, and the fub- 
The colour of fequent folution of each quantity, be refpedively feparated, and 
pb' fnrii^^darker decompofed by muriate of ammonia, the colour 

the more of the of the precipitate or triple feU obtained, is darker in proper* 
U^ihcStfwi quantity of the black powder which was contained 

in the folution. 

The black pow- This black powder which is depofited during the folution, of 

deri^(ditflcultly) platina of commerce*' in nitro-muriatic acid, is foluble f though 
foluble ia nitr. m -j r i . r 

jn. acid} and difficultly) in nitro-munatic and, compofed of much nitric, 

decomp. by mur« and little muriatic acid; its folution is al/o decompofable by 

♦ This black powder is likewife feparated during the folution of 
maffeaSlef/atma in nitro^aiuriatk acid, F. A. 

. ixmriato 
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muriate of ammonia, and the colour of the precipitate is more 
orlefs inlenfe, .according to the quantity of powder contained 
in the folulion. 

From what has been fo far ftated, it appears, that this black The Mack pow* 
powder is the caufeof thedijTerent colours which the 
precipitates or triple fails of plattna exhibit, under different precipitates, 
circum fiances. 

Jn order to learn the nature of this fubflance, I (liall detail Enquiry into 
the experiments which were undertaken for that purpofe. The Jh^s^ubftaiicc- 
precipilates or falts 1 made ufe of were, the triple ammoniacal 
tnuriale of platina, and the triple muriate of platinaand foda; 
the former fait I preferred on account of its eafy decompofibi- 
lity, and the latter on account of being very foluble. 


Experiments on the triple ammoniacal Muriate of Platina, 

p]qual ({uantilies of the before-obtained )e1U>w and dark red Aqueous folu- 

precipitate, being feparately diffolved in equal quantites anddark^red 

water, the firfl fait furniftied a folulionof a gold yellow colour, precipitates; the 

whereas that of the latter was orange red. On adding to the yellow, 

latter folution a minute quantity of green fulphate of iron, 

fulphureous acid, it became inrtantly of a gold yellow colour; The latter wa« 

the fame effect was produced, though llowly, by the addition of portloa 

alcohol. ^ gr* fuiph. of 

It was natural to fuppofe that the colour of the red f^ilt ^"^ **^ *** 

might be owing to the higher degree of oxidizement of the The red colour 

diliblved platina. In order to convince myfcif of this conjee-^** not owing 
y ^ 1 , r ^ r t -'to greater ojA- 

lure, I attempted to transfer oxigen to llie yellow fait, by means disement. - 

of nitric and oxiginized muriatic acids. This however failed; 
the colour of the fait remained yellow as before. On repeating 
the application of nitric and oxiginized muriatic acids alter- 
nately, the refult was only a very pale red coloured precipitate. 

Equal parts of the yellow and red precipitate, deficcated at The yellow and 
equal temperatures, and under the fame circumftances, when 5^ 
decompofed by heat, yield alfo unequal quantities of fixed re- equal refidues, 
fidue. Tliat of the firft, amounted to 0,44 of the weight of '^hen decom- 
the fait employed, and that of the latter was 0,4* .and ,5. 

If J'ellow precipitate be reduced by heat, the platina ob- The yellow 
tained is uncommonft Joluble in a comparatively fraall quan- If 
iity of nitro-muriatic acid, and the folution yield a yellow pre- very Muble * 

platina; which 
again affords a 
yellow prccip. 


cipitate with muriate of ammonia. 
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If tb<i red precipitate be reduced, ihe mefal obtained is of 
, a diHcicnt nature from the former. It is far more infolubte in 


Tbc red |>rcci- 
piUte affojdo 

kfs fulublc mccal \ . . . » . , ... 

whjd» leav' ^ a nitro-nuirratic acul, and whatever cjuaiuil)^ ol acid maybe 

b’ack powder, applied, there remains conftanily a quantity of bhack powder. 


This fol 11 ‘lion, on be- 


^ which is abfoIulel_y infblubie in lliaac id. 

ing decompofed by muriate of ammonia, yields a red precipi- 
tate. 

Thib precipitate To h'arn the nature of this precipitate, I reduced a rpian- 
iginiacd'^murtie introduced it inlo,$ porcelain tube, connoded with 

of pocalhwith. a fniall retort, containing hyper-oxlginized murjale of potalli, 
and applied heat to the retort? after having tirft adapted to the 
otlicr extremity of a receiver containing a little water. On in- 
creating the heat fo as to decompofe the hyper-o>jginizcd mu- 
riate, the tube became lined with a blue powder, winch was 
alfoohfervecl in the empty part of the receiver. 

After all the fait in the retort had been decompofed, I col- 
lected tlie blue fublimed powder. The minute quantity of it 
however did not permit me to fubmit it to many experiments. 
It was eafily foluble in nitro-muriatic acid. Its nature wdll 
become more obvious hereafter. 

From w hat has been fo far fiated, it appears (o follow that 
the red colour of (he triple precipitate of platina, obtained by 
muriate .of aiffmonia, or other falls with alkaline bafes, is own- 
ing to the prefcnce of a peculiar metal contained in the pla- 
lina, which has hitherto been coolidcred as* fiinple. 


heat. 


Blttc powder 
obtaiued i 


— fotubte in 

nitn-muriatic 

acid. 

The red colour 
avifes from a 
preubar meul. 


Triple muriate 
of platina and 
foda. 


Riamijuj/ion vf tht triple lilui'iatc of Plaima and Soda. 

Tills triple compound is very little known.* It may eafily 
be obtained by pouring into a folution of platina, a fall with 
bafe of foda. It is very foluble in water, and even in alcohol. 
The folutiorts are capable of cry ftallizjng in long prifTm, "ori 
threedided tables, of a yellowifli red colour. It is decom- 
pofablci by muriate of ammonia j the precipitate is a muriate 
of platina and ammonia. l! is )ikt*wife dec'crapofed by a fo- 
lution of foda; on adding thi^ alcali in cxccfs, the formed pre. 
cipilate becomes again difiToWed. 

Muriate of platiha and foda is reducible upon charcOal bo-‘ 
charco^, hy the blow-pipc. The reduced metal poiTefled a confider- 

ablelaftre. 

* MiifTin-Pufchkin has pointed out fome of its properties in 
CrelPs Annalcs, 1800, Vol. L p. J)3. of which a fiiort abftra£l is to 
be found in the Annales de Chimie. p. 277« 

• 2 If 
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If <^ry'ftalllzed muriate of platinaand foda, free from all ad- Its cryftab from 
tiering oresccftof acid, be expofed for feme tiroe to Ih^ air, g^reea*bj 
its beautiful red colour becomes changed into a groenifti hue. expofure to the 
If the fait in that ftale be diflblvcd in water, and 

muriate of limebe addetf to it, a dark brown prcrlpiiaic falls, piccip. by ox, 
which after ha^ving been wafhed and dried, ivS foluble in mu- niu.iatc of tune, 
rialic acid, with which it forms a beautiful blue folution. I'lils 
colour becomes again deftroyed^ by the admixture of alcohol, 
and re-appears by the addition of oxiginized muriate of lime. 

This precipitate is fomewhat foluble in water; it is reducible 
whcn fufed with borax, without imparting to the latter any co- redudl)lc**Into 
lour. The reduced metal is very porous: it appeared not to f *nrtal 
be foluble in any of the acids. * * 

If the folution of muriate of platina and foda, contain an No precipitate 
excefs of acid, it then is not difturbed by letting fall into it 
oxiginized muriate of lime; but on evaporation the mixture 
acquires a fine gretn colour. 

Ejcavnmiion of the Yellow and Red triple Muriate qf Fiatina* 

If we add to the red triple muriate of platina, a folution 

carbonate of foda, till it becomes completely dilTolved the fo- yellow by carbo- 

lution is of a yellow colour. On'expofing it for fome time to 

the contad of air, a green fubltance becomes depofiled. g>c!'n^precrp!^by 

. The yellow triple muriate of platina, treated in a like man- ejcpof. to the 

ner with carbonate of foda, yield$ a folution of a dark yellow, 

or orange colour, which fulFers no change whatever on expo- treat rid becomes 

furp to air ' darker, and doc* 

Jure to air. , not afterwards 

The ieparalion ‘ of (be green fubftance from tlie red triple change, 
luiiri^er is much accelerated by the admixture of okiginized green depo- 

. . ; -r I' • r , /• • r t ‘ r, n *he red 

muriatic acid. It leems, as it the feparalion of this luhitance triple muriate is 
is owing to the aftion of oxigen ; for no other acid is capable t^om oxidizc- 
of producing it ; at leaft the precipitate which they produce, 
h a mere oxid of platina. 

The green fabftance may like wife be inftantly obtained by 


-evaporating the folution by heat.. - tion 


If the folution of the yellow triple muriate be heated and y®l*ow 
evaporated, a very minute quantity of the green fubftance is x^ay a^?d 
indeed, fomellmes depofiled, arid the remaining folution then nute portion of 
acquires a moce beautiful yellqw colour. On continuing the tiihT 

evaporation of the yellow folution^ a precipitate is depofiled, is an impurity. 
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The green pre- 
cipitate was re- 
duced (by heat 
with borax) to a 
white brittle 
metal } 

difficultly tfted 
on by iutro*m« 
acid} 


more fo when 
powdered* 


vybidi !s Qol^ireeoy hniyelbm. This predpUaie^on beiifgag^O 
dlffdved in muriatic ‘acid, and &turated with caibonat^^ > 
yields no ikrther green Ittbftance* 

1 mingled a quantity of this green fuhfian^ with vitrified 
borate of foda, and expofed the mixture for t^^ty-fivc mi» 
nutes in a double crucible to the moftihtenfe h^ I could pro« 
dace ; the refult was a white brittle me^; VHidh was diiScultIjr 
a£led upon by nitro^muriatic acid« The fcdution which 
liad been obtained by difs acid, Jmd a violet colottr; it yielded, 
on being evaporated, a dark green refidue, wb^tivas folubfo 
in muriatic acid, with which it formed a gre^ iSdid* 

On pulverising another quantity of this white brittle metal, 
and then expofing it to the a^ion of nitro^muriatic acid> the 


folution was ededed more eaiily, it was now concen- 
trated, and of a reddidi-yellow cdour* Muriate of amtponia 
let fall into, it, threw down a littfo browniCh-red precipitate, 
a proof that this metal iliil contained platina* 


Thefolqtlonof A quantify of the before-menrioned ^reen fubfiance being 
^anS*beaime" <l‘fiolved in muriatic acid, acquired a yellow i(h colour on be^ 
ydlowiih by ful- fOg mingled with fulpbureous acid, or with a folution of green 
phurcousacidor of iron. Oxi:g^ized muriate of lime refiorcd the 

iron. original green colour. . , , ^ . * m , * 4 -^ 

Ox. mur. of ^ third part of the fobfiance# .Oh being iipofed to 
g*en? ^ violent heat in a porcebiin retort, yidded^ a blackifli^blue 

The green fab- fublimate : the unfublimed part was a metallic fubfiance, very 
WuTfublh^c, difficultly foluble in nitFO-muriatic acid* 
and left metal. A fourth portion the greeh . fubfiance was urged, in a 
crucible head, with nitrate of ]fi6lafb/ After the decompofi- 
heated with tion of the nitrate had been completed, the nmfs, wai dif* 
wM^dwow^** fttfed through water. The alkaline fidution w^s cotoartefi;^ 
The aTafiwaa * and acids pt^ccd no change of. coWt in it. The refitfoe, 
diflblvcd in wa- after repeated ablutions, was hardly aSed Ifpon by acids, -Ihe 
changed by nitro-muriatic acid not excepted. This experiment precludes 
acids. the prefence of chrome and medybdenar^ ^ ^ 

St by** poflibW to feparate im^Iy utl the platiim is?hich is eon- 
acids* - tallied in the red triple by the mere adtdbctaio of 

cohol, and the fub^i^liieik jad^Mon of dry potafh or fodai 
doing this much heat Is evolved, and the reduction of .pl^tlini 
hom almoft iofiantly. The fame maybe effeiled by 

^ - means of carbonate of potafii or foda ; but in that cafe the fo* 

lution mufi be highly concentrated. The redudion pf the 


Hence efiteme 
1 molybdena 
i abfent* 


triple muri- 
^^ate by .alcohol 
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pbth».j^n takes place even without the application of heaty 
bat oti^ lifter the fpace of forae days* 

The fopernaiant fluid of the reduced platina, when heated, The fupematant 
acquires a ItlaO colour, wbtdi becomes blue on long expofure ?.“*** 
loair^ depofitlngat laft a^greenifil fubflance, refembling that *** ^ 
hitherto treated of. Oxigenized muriatic acid &vours the 
reparation of this fabftance. . 

Sulphuretted hidrogen may allb be employed for feparating Suiphurftted 
the pl^na from the red triple muriate ; the platina becomes fe- tepa- 

parated in the form of a brown powder ; the other metallic fub- p***tuw. 

ilance remains tindift urbed in the fofutlon. It may, however, al- 
moft totally be precipitated by liquid ammonia. The precipitate 
obtained is brown^^ When fufed with potafli in a filver ctu« 
cible, the mafs acquires a green colour : On pouring muriatic 
add on it, no complete fo^jiftion doold be eflefled ; there al- 
w'ays remained a powdery fediment which refifled like wife 
the adtion of nitro-muriatlc acid. Carbonate of potatb fepg* 
rated from this fotution a fmatl quantity or iron. The clear 
fluid from which the iron had been feparaled, remained per* 
fedly tranfparent when healed ; but it acquired a.blutih hue, 
which iflcreafi^ on concentration# and afler the exiiccation of 
the fait. On adding a little nitric ^id to the fait, the blue 
colour ^became diUnged Into a dark red* 

COirCLUSlOK* 

I now flatter my felf with having proved, by the above experi- Conclulion. 
menu, that the red collated triple (alts of platina owe their The red colour 
colour to tbe prefence of 'a peculiar racial, oxidized to a ccr- 
tain degree. * 

Tl^pfthis^^^tal is nearly wholly infoluble in acids; that it nearly infotuWe 
^ becCineVfoltti^le^^ with platina; when ox- 

appears in idle ibrm of a blue oxide inclining to green; piacina, arc* 
that oxides,' when combined with platina, are foluble in al- 
calies ; that its add folutions are not decompofable by fulpbu- 
> retted indro^ni that it colour to borax; that its 
' ^ oaitfes are; reducible and volatrlla^bl^ by beat, which vo- ^ 

,v latdi^tson becomes favoured by .a ftream. of oxtgen gas ; 

, and, tafriy, that oxigen gas, aflifled by heat, is capable of 
CKidta^ ihU metal, and of volatilizing it in tlie form of a blue 
oxide. 


Thefe 
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FILTERING APPARATUS. 

Thefe ^G|)erties^4o not rharadlerize any of the knovrii.lA^* 
tals,. and, f, am therefore authorized loconfider it as a neW4)ner 
to which I fliall give R name when I have explored its nature ^ 
more fully. ' 


X\ni; ^ ;; \ 

Dtfcription qf"un Apparatus' for JUiering 

. Hardman oadpEARK, of Re4^* 

Apparatus for TT HE Waters which run near or upon the furface of the earth, 
aicezuig water. ufually contamuiated by the remains of aiiimal and vege- 
table fubftances in their progrefs towards entire decjomp<^filion, 
as well as by the minute powder o£ earthy or mineral bpdies, 
which render it turbid and lefs fit fpr the purppfes of domefiic 
liff. Spring or pump waters, by a natural filtration through, 
the fandy ftrata of the ground, are mofily ckared from thefc 
mechanical admixtures; but in m^ny places/^ as is the cafe 
with thofe of our metropolis, they are rendered Impure, pr, as , 
it is called, hard, by an ai^lual folulion of fulphate of Ume or 
piafier of Paris, which prevents their lalbeiing with and ' 
probably renders them lefs wholefome ; b<'fiij^es whicb, the^'; 
ufually carry a portion of, the draif^|e water in gripajt ti|whs, 
which renders them ofienfiveat certain {eafpn^i;and at all timcs , 
lefs worthy of confidence. For tbefe and numerous other 
reafons, it has always been eonfidered as a defiraWe object 
, to clear whalers, by filtration, from thofeimpurities which ren- 
der them lefs limpid, and a variety of apparatus have been 
' ofiered to the public for that purpofe*. * . ^ 

In all thefc the procefs ol nature ha^ been rmitated 
by caufing the* water* to percolate either through . or a ,* 

fand-fione; the latter of w'hirb, tliou^h coftly, feems at pre-,: , 
foot to be almofi the only method in ule among us. “ ' 

, The cohtfi vet's of the fimple and ckfcap apparatus delin^tbd ; 
in plate VI. arc MtflT, add ©earn, potters at RedilC.-; 

who remark, that ihe filtwji^ftonc is not only expenfivi* Und' 

. liable to be clogged up andi:;^pQiled by the bodies depofifed in ' 

, its pores from the water, but that, as ihefe bodTes alre afiually 
in the progiels to decay and decompofition, they are in- fome 
cafes found actually to change the flavour and afifedt the purity 

' . ' ■ ' of 


12$ 

Thf new mct!il 
apt yet named. 
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of the they arc made ufe of to ameliorate. In confe- Appwatus for 
quence of which, they have been induced to apply their art to vv^ten 

the (impleft method of affording an apporatos for the filtering ' 
procefs^ which fiiall not bo liable to Ihete obje6lions. 

Plate VI. Fig. 1, reprelents the whole apparatun. Fig. 2 
Ihews a fliaded fedlion. A is a vetlel of fionc-warc* perforated 
with holes, m, ai bottom, upon wdiich coarfe gravel, //, is 
laid, and upon that a ftratum of fine gravel, and lafily fine 
land, g, ,Or otberwife, the bottom may be covered with a 
coarfe clolb, wht^ will render the graduated finenefs of the. 
gravel and fand lefs neceffary. Upon tlie** top of the fund is 
laid a perforated and loaded board or plate qf earthen ware, to 
prevent the fand from being difiurbed when the water is poured 
in. B is a lower' vefiel, into wluch the filtered water fjoin A 
drops, together with any faijd that may efcape from above. 

The clear water flows out thfbugh llie neck a c into the vcifel 
D for ufe. 

The llriidure, ufes, and efTetts of this apparatus are fo ob- 
vious, that it is needlefs to enlarge upon them. The fineiielj; * 
and depth of the filiceous fand will regulate the perfect 
arid expedition of the procefs ; and.the requifife cleaonef:; ;u,d 
delicacy of the yelfels and fand may be infured by 
the latter from time to time; for example, once in a 
or three weeks. "VV. i\'. 


XVIIL 

Examinaiion qf[ a Stone c^vtaining Poiajh. By Frederic. * 

AccfCM, Teacher of Pta{iiical Clitniijiry, Pharmacy, and 
- Minerdogy. , . 

. ^ ' To^ Mri NICHOLSON. 

SLR, ' 

Since Klaproth has deteded potalli in the lepidolite, introducl^ry 
, leucite,^ and. fonorous porphyry, chemifts have fought for thisl*^^"* 
'.alkali in other minerals, arid their enquiries have not been '' 
dilap'pointed ; Tromfdorff has found it lately in the augite, 
and no .doubt lhiis alkali will be met with in many other mi- 
nerals in which it was not expected. Being called upon by 
tlie company of potters of Staffordfiiire to ejeamine a variety 

of 



SrONE COKtAINIKG EOTAiSI* 

of ftonea employed in the manufaSlory of eartheo^ware, a pil^ 
ticafaurly analyfis wa$ demanded of a ftone^ labetW 
Coi^fh^^ in whkh I deteded thii> alkali* I flialt not dMitl 
yoa With a circumftantial detail of my reiterated experimental 
wUcb were nndertaken with a vieir to ieatn the natare of the 
flone under conrideraticm, which ia^foogbt for by the potfor^ 
fifith avidit) ; I foall merely confine dhy&iF to pouit oat lU 
cbarader^. as wd) as that examinatfon which may to 
efiablifii the credit of my afieriion* 

I aro> ik, with refpedl. 

Your ffiofi obedi^t humble fervant» 

mDEUlCK ACCUM. 

Old Compion Stre^^ Soho» 

Phi/fical Ckara^ers qf a Sihceofu Stone eonkdtdng PofojS. 

Phyficai charac* THIS ftone is found ui amctpbqus maflet^ Forming Irregular 

ten of a ftonc firala^ under the furface of a blab clay. Its colouri when 
witaimng pot- fron, ijjg ^ grccnilh-grey interfperfed with 

black fpols ; but when left expofcd to the air, it acquires an 
afli-gre} colour. It is not very hard ; its powder 1$ white. 
When rubbedi it exhajes a faint argillaceous odonr. Its fufa- 
fiance is coarfe or uneven^ having many fmall, iharp, abrupt, 
irregular elevations and trregularfties, Ita fraQuiro is very 
regular. It may be eafily foratched with a knife. It fcinti- 
lates with fteeL It is abfolutely opaque in fmall ftagments. 
Urged before the blow-pipe* it frothy and melts into a white 
enaiad. Treated witli borax in a fonilar way, it forms a 
reddifii bead. ^ * 

Its Ipccific gravity is 2,465. 

analysis! 

Analyfi. of a Experiment /.—On. handrad graiM df flw, finely le^Bd 
ftoae containing fione, after having been prevtoufiy ^itedf* were 
{.oudi, ^ fulution of ]Kitafii ooittamby' grams of alkali, tllHit* 
tare was evaporated tea ii|[v»r Ga|dcdl to drynels, 

* lam fMtpAmkteAtefttei teeesuftpIapeteC^ 
this ftone is found* 
t too paits loll, duiifig Ignition, 

into 
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irtlo a crucible of filver, ami Aifed for half an hour. The fufed Analyfis of a 
mats had rather a paft)' appearance, and could not be rendered 
perfedly fluid, 

Exp, II. — As foon as tHfe crucible was nearly cold, it was 
removed from the furnacci its contents were foftened by 
water^ and the affufion of tliis fluid renewed from time to timer, 
till all the fufed mafs w'as detached from the crucible : about 
18 times its quantity of water were expended for that purpofe« 

Exp, III. — Into the obtained alkaline imperfedt folution of 
muriatic acid was gradually poured, and the whole evaporated 
to drynefs. 

Exp. /K. — The mafs was then transferred into a flafk con- 
taining dilute muriatic acid, the whole was fuffcred to boi! 
for a few minutes, and the infoluble part feparated by the 
tiltrc. The filiceous earths thus obtained had a greyifti ap- 
pearance, but it acquired a white colour after having been 
again tJigefled in muriatic acid, dried and ignited. It weighed 
58 grains. 

Exp. V , — The fluid from which this quantity of (ilex had • 
been fep^irated, together with the muriatic acid employed for 
purifying it, ;ind the water expended for ablution, were con-* 
centrated to about *J() cubic inches, and then mingled, boiling 
hot, with a folution of carbonate of foda ; the precipitate de« 
polited was collected, and waftied as ufaal. 

Exp. VI. — As foon as the precipitate was fo dry that it could 
be removed from the filtre without loflng part of it, it was 
transferred into a folution of potafli, and the mixture boiled 
for about half an iiour. On futfering the alkaline folution to 
(land undiflurbecl rbr tw’enty-foar hours, a powder W'as depo- 
fited, which, on being again boiled in a more concentrated 
folution of potafli, remained unaltered. It was therefore col- 
Jecled, waftied, dried, ignited, and put afide for further exa- 
mination. 

Exp, VII. — Into the alkaline folution, freed from tliis pow- 
der, I now dropt muriatic acid, till the precipitate which firft 
appeared again vaniflicJ, and then decompofed it by the ad- 
dition of carbonate of ammonia. The precipitate obtained in 
tliis experiment, after repealed ablutions and ignition, amount- 
ed to 28 grains. Experiments not eflential to be flated here^ 

•convinced me that it was aluinine. 

Vat, VIII.—JuNE, 180k K Exp. 
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Analyfis of * Sxp, VII L — The precipitate of this experiment was diflblvcd 

nitro-muriatic acid, and then mingled with liquid am- 
monia. A brown precipitate * became depotited, which, 
after being dried, amounted to 0,^5 grains. It was oxide of 
iron. 

The fluifl from which this iron had been feparated, yielded 
no other products, on being carefully examined, except two 
grains of filex which efcaped reparation. 

Thus far the ftone had yielded filiceous earth, alumine and 
oxide of iron. ' J fliall fupprefs thole enquiries wduch proved 
fruitlefs for learning its farther compofition, and flate merely 
thofe which were attended with fuccefs for that purpofe, and 
which were as follow : 

Exp, IX, — One hundred grains of the flone reduced to an 
impalpable powder, w'ere triturated with 600 grains of cryf- 
lallized nitrate of barytes : the mixture fufed till the flame of a 
piece of ignited wood did not becot^e enlarged when held 
clofe over the furface of the fufing mafs. 

Exp, X, — The melted mafs was foftened wdth water, and 
digefled in ixiurialic acid; the fluid filtered, and the rcfidue 
waflied. 

Eip, The liquid obtained in this procefs I neutralized 
with carbonate of ammonia, and added the latter till no further 
• cloudinefs enfued. After having feparated the precipitate, I 
cvaporaicd tlie fluid to drynefs : the obtained fait I transferred 
into a glafs tube clofcd at one end, and committed it to fubli* 
mation. 

’ Exp, XII, — After the fublimation had ceafed (which was 
known by a metallic wire introduced into the tube during the 
procefs, not becomftig in the leaft covered with a coat «f 
fait), I broke the tube and feparated the fait. This being 
dilTolved in water and cryflallized, yielded nine grains of mu- 
riate of foda. 

Exp, XIII,— To decompofe this fait, I redilToIved it In 
water, and mingled the folulion with nitrate of filver till no 
farther cloudinefs appeared: I then feparated the muriate of 
filvcr formed, and decompofed the nitrate of potalh by heat, 
which yielded 4,50 of potafli* 


The 
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Tiie an'alyiis beintr thus compIeteJ, I learnt tiiat 100 grains Analyfisofa 


of this filiceous ttone from Cornwall conlaitK 

9 

Aone contamlni 

Silex, 

• 

* M 

60 

potalh. 

Alumina, 

. • - 



Oxide of iron, 

- 

0,25 


Potafh, - 

. - • 

4,30 


Water, 


6 



1 

98,'75 



Lofs, 

100 



XIX. 

Ldter front A. Carlisle, T/?/. on the Tcmperaturs of 
the Se(u 

To Mr. NICHOLSON. 


Dear Sir, , Solu) Square, May 2%, I SOL 

The following table was made by Mr. R. Perrins, furgeoii Table of tlie 
on the Honourable E, I. Company’s cflablithment, during a lempcrau^r? of 
voyage to Bombay in the year ISOO. The temperatures in 
this table were noted at my requeft, from a deliie to detcT" 
mine whether fiflies poHefs any other temperature than that 
of the wrier in which they live, the negative being afierted 
by Linnaeus, As, however, this imperfect journal may affifl 
in fimilar refearches, I beg leave to offer it for the ufe of 
your periodical work. 

I am. Sir, 

Your much obliged lervant, 

ANTHONY CARLISLE. 
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Table of the 
temperature of 
the fea^ 


Uegifier of Atmojpheric Temperatures, collated with thoft of 
tlie Sea-Water taken on board the Honourable £• /. Compaimfs 


extra Ship Skelton Cajlle/* 


1800. 

Atmo- 

fphere. 

Sea-Water. 

Lat 

N. 

Long. W. 

Feb. 28 

* 

52^^ 

42® 

34' 

13® 

25' 

March 2 

« 






4 

* 

57 

36 

47 

15 


7 


62 

33 

19 

17 

34 

9 


64 

51 

58 


50 

n 

* 

66 

30 

26 

20 

49 

13 

« 

67 

Noobferv. 


59 

15 

71® 

+f!S 

26 


23 

24 

16 

72 

69? 

25 

49 

24 


17 

72 

70 

21 

14 


55 

18 

74 

72 

18 

16 

26 

12 

19 

74 

72 

15 

17 


47 

20 

75 

72 

13 

52 

21^ 

49 

21 

76 

7 I' 

11 

58 

'23 

6 

22 

78 

+7(;i 

9 

46 

21 

12 

23 

80 

78 

7 

43 

20 

11 

24 

82 

80 

5 

25 

20 

13 

25 

82 

80 

4 

21. 

20 

6 

26 

81< 

82 

3 

33 

19 

41 

27 

84 

82 

2 

58 

19 

27 

28 

85 

82 

2 

35 

19 

17 

29 

86 

83 

2 

7 

19 

10 

30 

86 

83 


35 

20 

1 

31 

85 

82 


33 S. 

19 


April 1 

84 

81 

2 

27 

20 

41 

2 

83 1 

80 

4 

44 

22 

31 

3 

82 ! 

80 

7 

12 

23 

47 

4 

83 

80 

9 

50 

24 

50 

5 

82 

79 

12 

30 

25 


6 

80 

76 

15 

17 

25 

59 

7 

78 

76 

18 

13 

26 

5 

8 

78 

76 

20 

41 

26 

3 

9 

80 

78 

^22 

22 


56 

10 

80 

78 

23 

28 

27 

20 

11 

80 

73 

24 

23 


37 

12 

78 

76Shark88t 

24 

48 


32 

13 

76 

74 

26 

29 


22 

14 

74 

72 i 

27 

50 

24 

14 

15 

72 { 

70 • 

28 

42 


35 

16 

72 

70 1 

31 



45 


* The atmofphenc temperature vras npt fet down during thefe days, 
*)r Each trial upon the fea-water was repeated three oefour times, 
<-Vip famp rp-Tiilts followed* 
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[Table coniinaed.] 
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1 Long. W. 

April 17 

70'=> 

es" 

33'» 

10' 

23“ 

57' 

J8 

70 

66 

34 

20 

22 
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70 

66 

35 

51 

19 

38 

20 

68 

66 

36 

2 

18 

35 

21 

68 

66 

36 

3 

15 

11 

22 

68 

64 

35 

56 
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22 

23 

68 
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47 
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66 

64 

36 

47 

3 

'15 

25 

64 

62 

36 

34 


41 Eafl 

26 

64 
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27 

62 
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37 

25 

6 

20 
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61 

58 
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40 
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60 

58 


45 

8 

40 

30 

60 
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36 

30 

12 

11 
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60 

58 


7 

16 

13 

2 

60 

58 


30 

18 

13 

3 

60 

60 
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10 
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60 

60 

37 
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60 
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26 

38 

6 

58 

64 

36 

54 

50 

51 

7 

62 

66 


30 

34 

51 

8 

64 
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39 
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9 

62 

64 


5 

43 

2^ 

10 

62 

64 


20 
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21 
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62 

64 

35 

43 

48 

14 

12 

64 

66 

33 

15 

49 

38 

13 

66 

66 

30 

35 

51 

18 

14 

68 

68 

27 

35 

52 

12 

15 

72- 

70 

25 

2 1 


31 

16 

76 

74 

21 

21 i 


39 

J7 

78 

76 , 

18 

52 

53 

16 

J8 

78 

76 

36 

25 

54 

12 

19 
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53 

29 

20 

78 
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12 

41 

50 

55 

21 
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10 

56 
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80 
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7 

8 

49 
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23 ’ 

80 

80 

4 

9 

50 

32 

24 
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80 

1 

46 

52 

27 

25 

84 
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54 

2 

26 

86 

82 

2 

32 

50 

59 

■ 27 

S4 

82 

4 

36 

56 

10 

28 

85 

82 

9 

26 

60 

51 

29 

85 

82 

9 

26 

60 

51 

30 

85 

82 

14 

31 

64 

41 

Jane 1 

84 

82 

15 

56 

66 

59 

2 

86 

82 

17 

39 

69 

40 

3 

85| 

84 

18 

57 
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A 
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1341 ON nUIDS AS CONDUCTORS OF tfEAT. 

» 3qc. 

Qhfirvniions vpon ike DoStrine of Count Rumford refpeSting the 
!want of d/red conduit ing power in Fluids with regard to 
Heat. By CiT. Berthollet.* 

Thftdoftrincof CoUNT RUMFORD has puhliHsed feveral memoirs, by 

Count Rumford endeavoured to prove, that liquids and elaliic ' 

on the non-con- « ^ i » i i r • 

dueling property tluids are not conductors of heat, and that they only tranimit 

of fluids defti ves caloric by means of the contaCl with folid bodies, which is 
exAminatioa* . . ri- .i- . u 

owong to Ihe motK 4 n of iheir parts; as this properly wouio 

make a dif/'erence between the Rales of a ru[)ftan(’e much 

greater than liiere is occalion to Tuppofe in the explanation of 

the other phenomena; as, betidec, this celebrated pliilofopher 

has iixed the attention On an objcd which had been neglected, 

and has drawn applic^jilions from it, beneficial in the arts, and 

in the ufes of life, I tiiink it properto offer foine (lou!)ison the 

principles which hojms deduced from his obfervations: J fhal!, 

in the firR place, examine vsdictber the fads on which he relies, 

cannot admit of a natural cx])IanaLlop from the properties 

ivhich 1 have already anrilyfcd, or whether it will he neceflary 

to have rccouife to particular properties. But I Rial! attend 

only to the cjonii derat ions whicli may ferve to elucidate this 

difcuflion, without introducing the details it would require, if 

I were to examine it more fully, 

of Count The experiments which the author made were performed 
Rumfoid’s cx- an appaiatus, of which it w»!l be proper to infer t a de- 

heatTdfluidl fcription. " He employ td a cylindrical glals jar of 4.7 inches 
in diameter, and Id. 8 in height; he put a known quantity of 
w’aler (about two pound-) into the jar, which was intended 
to dorm a cake of ice at the bottom of the vefiej. For this 
purpofe, the jjsr with tiic water wa.s put into a frigoritic mix- 
ture of fall and ice, the a<lion of which was not long in con- 
verting the water inlo a lolid d'ik adhering to tIie 4 jboitom and 
fules of the jar; the Jar was then removed, and plunged into a 
inixture ot icc and water, to the level of the interior cake, 
which gave it the temperature of uidiing ice, or of the itero 
of lire common -thermometer. Then, alter having covered the 
furface of the ice with a difk of paper, f hot water was poured 

* From his Effai dc Statique Chemiquct 

t Bibl. Biit. . 

» • 

on 
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rn it, as gentl)^ as p>offibIe, to about the quantity of 7 4* opnces* Detail of Count 
this water was about eight inches above the furface of the 


d Jk/' 


Kumfoid's eX'- 
periments on 
heated fluids* 


The paper was tlien/emoved very gently, and after hav- 
ing fufTcred the water to remain a certain number of minutes 
in contact with the ice, it was poured oif, and the jar with 
the ice which it ftill contained immediately weighed; its dif- 
ference from the primitive weight eftabliflied the quantity of 
ice wi)ich had melted while the hot w'ater remained above 


it.” , 

Having obferved that the motion occafiohed by pouring on 
the hot water produced an effeft which w*as confiderabh*, and 
foreign to the communication of heal, the anfhor fueccnively 
devifed feveral modes of dnninifliing it, lie introduced the 
hot water through a wooden tube, clofed at the bottom and 
pierced laterally with feveral fmall holes, through which the 
water itfued upon a w'ooden di(k, alfo pierced like a fieve, and 
floating on <lie water as it role in the velfel. This dilk w^as re- 
moved as foon as the water w'as poured in, and the velfel was 
covered with a wooden lid, in the centre of which was fuf« 
pended a thcrmtjmelor; finally, by previoufly covering the ice 
with a ftratum of cold water, about half an inch in thicknefs, 
in which the perforated wooden dilk floated, the author fuc- 
cceded in greatly diminiftiing the irregularity of the refulls.” 

Befides, thefe precautions, the author feparated from his 
refults the quantity of ice, which liquefied at the fiift inflant, 
and which exceed(;d that v^ hich melted in the fucceeding fpaces 
of lime; in thefe diflereiit experiments, while that part of the 
cylinder w'hich contained the ice w'as kept conftanlly at the 
temperature of niching ice, the upper part w'as left inconta^ 
with thsTurrounding air, oi furroanded wilh a bad conducting 
fubflanr. , or plunged into the mixture of water and ice: the 
water poured on tifie ice received different temperatures. I 
make three divifions of the refults of all the experiments: 111, 
Water which was only about four degrees above zero, melted 
a little more ice in the fame fpace of lime than boiling water; 
2d. When the upper part of the cylinder was wrapped in a bad 
conducing fubftance, the hot water melted more ice than when 
it was in contaCt with the air; 3d. When the upper part of 
the cylinder was plunged into the mixture office and water, 
more ice was melted than when it was left in contact w'ith the 
fkimofphore at 61? Fahrenheit's thermometer, . 


To 
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Ixolanatloa* To explain thefe obfervalions, the properties which we have 
irill bTcommu- in liquid fubftances, and in elaftic fluids, and from 

fiicatcd which wc-have inferred the changes which areeffefted in their 

of combinations, muil be applied to the pbeno- 
a* Locomotipn mena obferved by Rum ford. 

jMrttfcs this jjjjyg fgen, 1 ft. that the liquid particles enter fo much 

efFca m flaidi, - . » . .... 

and ought to be *be more rapidly into combination as they were |1 a greater 

con- diftance from faturalion> becaufe then the force which folirits 
locomotion does* greateft ; fo that the eflefts whicli depend on 
not follow the the communication of the temperature muft be very weak, 
tem^^ture* when the differences between them are but fmall. 

2d. Locomotion, which ferves to bring particles together 
which are at *a greater diftance from faturation, accelerates the 
effeSt of the mutual action by which its equilibrium iseftablifti- 
ed, fo that it is neceflary to feparate the effodl which depends 
on this caufe from tliat which is owing to immediate commu- 
nication. 

3d. Water and fome other fubftances acquire a greater fpe- 
cific levity on approaching the term of congelation;, whencj 
it foAows that the locomotion produced by the variations of le 
perature in other circumftances will be fubjedi to modificatii 
which muft be allowed for when water and the other lii 
which poftefs this property, approach the term of congclj 

To apply thefe properties, we muft alfo take into c 
ation the diredlionin which the heat is communicated; f 
combination of effedls will be different accordingly/ as 
plied to the inferior or fuperior part of a liquid. 

Locomotion ii In order that a ready motion may be eftablifhed between the 
which are at the bottom of the veft’ei, and thofe at the 
firatMnit Jmall, furface, there muft be but little difference between their tem- 
perature; the particles which are near the ice, and became 
expanded, will then raife ihemfelves above thofe which have a 
temperature barely greater; but if the temperature fliould 
caufe a great difference between the (pecific gravities, this mo- 
tion will be much more ^nfined, fo that the ice will remain 
furrounded with water of its own temperature, or which is 
very little removed from it. It is evident, therefore, that that 
part of the efFcdl w'hich depends on the motion will be m 
•lefs, when there is a great difference in the temperatures. 

But when this diftance in fadl exift.s, the effcdl produced by 
the communication of the heat, independently ol 4he motion, 

will 



Thfr effed of 
the he^t fey a 
i|uid jA/iU fee 
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will vary according to the manner in which the temperature is ^^ffMcnce of 
preferved in the liquids. If the veflel has a non-condudling temperature is 
covering, the licat will be retained, and a greater quantity will 
be communicated than if ft had been allowed to pafs into fur- caufesof its 
rounding bodies. — But wdicn the difference of the temperature t«>«^'niunic^tion. 
of the liquid is not confiderable, as in the experiment in which cxpein^nts re- 
water at 16® was employed, it is. more advantageous to aug. quirenonewlaw 
ment the effect owing to the tranilation of the particles, by ^^P**^*® them, 
cooling all the cylinder, than to preferve that wdiich is owing 
to the finiple communication of caloric. It appears to me that 
this explanation naturally flows from the known properties of 
fluids, and that Rumford’s obfervations do not lead us to new 
indiiclions 


It mull be remaikcd that by feparating llieeflefl which took Additional re- 
place at the firfl, w’hen a < onfiderable diricfence in the tern- *”®‘'*^* 
peralure could occafion a quick communication, he only ob- 
ferved that which was produced w'hen lliere were but very 
flight differences between fucceflive flra'a or‘ \1 k* liquid and the 
ice ilfelf: now, when there is but a fmall diilerence of fatu- 
ralion, either between chemical combli.aiions, or between the 
temperatures, the equilibrium iseflabhfliecl very flowdy, and it 
becomes diflicult to appreciate the eflects. 

The experiments which Rumford made by plunging a fmall 
cylinder of iron, healed to the degree of the ebullition of Tnd hcated^iron 
water, into water and mercury flanding over a fiuall piece of 
ice, without producing its liquefadion, only prove that when 
two bodies differ but little in their temperature, llie ecjuilibri- 
uni is eftablilhed with difficulty ; for it muft be oblcrved ti<at the 
iron, vviiich had but a little fpeciflc heat, and is a good con- 
ductor, mufl have lofi the greatefi part of its heal rapidly, in 
that part of (he liquid which it pafled gently through, and ne- 
verthcfels have railed that of (he liquid but little, or even that 
of the mercury, confidering the mafs of it. 


But in thefe experiments of Rumford I find proofs of the Other fafts to 
property wdiic« .ie denies (o liquids. 

. ii 1 II . I • . T f f .arc proper con- 

lit. In all theexpenments which I have quoted, except in duftors. 

thofe made with the iieated cylinder of iron, the liquefaction 

of the ice took place in a confiderable degree, and each part 

liquified fuppofes a cjuantily of heat which would have railed 

an equal weight of w'ater from the term of congelation to 75 

degrees of (lie centigrade Iherraometer, 


•2d. He 
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McKury con- 
dudl’v better than 
«'ater, but being 
rfeufer, has le^^ 
locomotion 9 
trgo, &c. 


Rnmford neg- 
le^s the radiant 
heat* 


'lExperimcnts of 
other phiiofo- 
fhers* 


Kicholfon found 
heat to pafs 
downwards 


2d. He froze the water at the furface of mereviry cooled by 
a frigorific mixture; the temperature of the mercury was there- 
fore communicated to the water, and the latter yielded its ca- 
loric to the mercury, to replace tha# which it loll* 

If the communication of heat was only the efFe6l of the par- 
ticles of a liquid^ the mercury of a thermometer would fcarcely 
change its temperature when it had arrived at the freezing point 
of water: in fad in feveral of bis experiments (Ejfa^l,) Rum-, 
ford fuppofes, that at this degree, the mercury no longer com- 
municates iieat: now' a thermometer takes the lempeiature of 
neighbouring bodies very rapidly, and indicates it feveral de- 
grees below the freezing point of watei\ and as far as its own 
congelation; then it conduds iifelf like Ine folid bodies, and its 
dilatations become proportionably -fmaller than the preceding, 
Rumford has proved that the concluding power of mercury 
is to that of water as 1000 to 313. 

This effed of the mercury, which takes the temperature of 
the fyftem in which it is placed more rapid 1) than the water, 
although it has a much greater fpecific gravity, and is much lefs 
dilatable by the fame ch-grees of heal, and confequently the 
heat will caufe'much Ic fs locomotion in its particles than in thofe 
of water; this ciFcdl I f.iy, proves llmt the changes of tempe- 
atiire do not depend on the immediate communication and the 
changes of fpecilic gravity which produces the appioxiiiiation 
of the particles of unequal temperatures, but alfo on the better 
or worfe conduding property of each fub/lance, 

3d. Rumford paid no attention to the radiant caloric, nor 
did he make any aliow'ance for it; nevcrthelefs the communi- 
calioii of heat eflablithed by its- means between lolid bodies 
and liquids, through the gafes, cannot be doubted, and it may 
be remarked that when he brought a healed bullet near to ice 
and tallow, a communication of heat took place whicli melted 
the furface of both, wiibout it being pofllbie to attribute this 
communication to a circ ulation fuch as be thinks is neceflary. 

The ingenious experiments of Rumford have employ cd the 
talents of feveral philofophers, who have already proved tiiat 
the principles to which they led w ere not conformable to the 
true refults of obfervation. 

Nicholfon, in conjuiiclion with Pi^et, made fome exp.eri- 
ments by which he proved, that, on heating a liquid at th« 


through a fluid, furface, by the fuperpofiuon of a body, the heat penetrated^ 
• and 


2 
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and raifcd a thermometer placed at the bottom of tne liquid : 
to avoid communication by the tides of the velfeJ, a bad con- 
dQ6ling fiibllance was made choice of, and ne aicertained, 
by means of a thermometer placed in the tame liquid near 
the fide of the velfel, tliat no current was eftabhihed which 
differed in the temperature ; finally, the motion of tlie bubbles ^ 
which were difengaged, and the other appearances of the 
liquid, convinced him tiiat currents were not formed. 

In thefe experiments* it was proved, that liquids were “-arid that oit 
eJifferent in their conducting faculty ; the penetration of the woife 
heat from the top to the bollom, was five limes flower in oil mercury* 
than ii> mercury. 

Rumibrd liippofed that Ihc flighlefi changes of fpecific 

gravity were accompiuiiod by a locomotion, which produced 

a current, and he endeavoured to render it vifible, by cx- 

pofing an alkaline liq.uir, in which w'ere fufpended very fmall 

fragments o( amber, winch he found had the fame (pecitic 

gravity as the liquid, to a change of lempcralure : but Thom- Thomfon found 

fbn has (hownf, that the motions obferved in thefe 

were illufory, and thal, in ihefe variations of temperature, m>t pi ove any 

which are gradual, they appear to be owing only to the Jil- 

ference of fpecilic gravity which they acquire, and to the ad- * 

herence of air- bubbles, (b that fexme ot Ihele molecula* move 

in contrary diredions, and run againft each other without 

following the dire61inn of the currents, he lias alfo ibown that 

liicfe floating corpurc'ules might icceive different motions while 

the ftraia of the liquid maintained, a peifeCl tranquillity : he 

put water, tinged blue by jjice of red cabbage into a glals vef- ^the floating 

fel: he afterwards poured cU ai water on it with great iirecau- and 

. . /■ * I 1 - Ml • II tell tluo' two 

lion, by means of a tube with a capillary extremity; thus he qujpfeent fluids 

kept tlie two liquids feparate and diliinci; he then lieated the different 

vcffel gently at the bottom : it is inanifett that if a current had 

been eftabliflied, it would have been marked by the coloured 

liquid, but the reparation of the t^o liquids was preferved un- 

con fu fed ; moreover the corpufcules pul into the firft liquid 

moved upw'ards and downwards, and crolled the line ot fepa- 

♦ Bibb Blit. Tom.XVIIl. or Philofophic Journal, Quarto furies* 

V. 197. .4 

f Nicholfon^s Journal, Oflavo, for Feb. 1802. See alfo a me- 
moir by this philofopher, in the Jcuinal for March, IROJ, contain- 
ing the earJieff experimental eaiamination of the Count's dc^bine* 

• ration 
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Murray made 
experiments in 
a vcffel of ice, 
containing a 
fluid. The heat 
pafTed down- 
wards. 


— and mercury 
condudled better 
than oil. 


ration without producing the mixture of the two fluids, fo that 
their various motions were not the effeft of a current which 
carried them with it, and neverthelefs, the heat was communi- 
cated to all the liquid. The propagation of the heat, and the 
agitation of corpufcules, which have nearly the fame fpecific 
gravity, may therefore take place, independently of the circu- 
latory motion, which is only eftabliftied when there is a differ- 
ence of temperature of a certain intenflty between tlie differ- 
ent itrata of a fluid. 

Murray has oppofed Rumford^s opinion with experiments 
ftill more direct, and not lefs conclufive; * he placed the bulb 
of a thermometer in a cylinder of ice, which he filled alter- 
nately with oil and mercury; he afterwards brought a heated 
body near the furface of the liquid; the thermometer rofe fe- 
veral degrees in both experiments; but the heat could not 
have been conveyed by the tides of the ice whofe furface would 
have abforbed and liquefied ; no current was eftablifhed, for 
the moleculae of the liquid having become lighter, could not 
take a contrary direction, and the author avoided ufing w ater, 
which contrafls on pafling from the degree of congelation to a 
temperature a little more raifcd: the hek muft therefore have 
been communicated to the bulb of the thermometer without the 
cflablifliraent of fucli a current as is fuppofed to be requifiie; 
and that which ferved to dilate it was only the excefs of what 
had liquefied part of the ice. 

The obfervalions of Murray prove at the fame lime that 
mercury is a much more effective condu6tor of heat than oil, 
for the elevation of the thermometer was manifefted by its in- 
termedium in a much fhorler lime, and more ice was liquefied. 


* Ann. dc Chim. Floreal, An. X. orPhilof. Journal, O£tavo, I. 
163. 241. The experiments of Thcnifon and Murray, originally 
appeared in our Journal, and thofe of CpuntRumford are alfo given, 
for which fee the Indexes. 

# ^ 


(To be continued,) 
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XXI. 

On the Difficulty of obtaining Alumine in a State of Purity, 

•ByVt.T. 

To Mr. NICHOLSON. 

SIR, 

Your Journal being open lo every difquiiition which may 
contribute to the progrefs of fcience, it may not be deemed 
impertinent to atk you^ or feme of your correfpondents, to 
point out the bell method of preparing pure alumine. 

You may, probably, refer me to our 'modern authors on AJumlneob- 
chemiftry, but I aver that the methods therein recommended ing fotumTd*fo- 
do not anfwer the purpofe. For if a faturated folution of iutions of alum 
alum of commerce, be decompofed by a like fatur^ted folution*'^** aikah, 
of a carbonated alkali, the alumine obtained is harth to the 
touch, rather fpungy, and flrongly adheres to the tongue. 

This earth, although wathed as often as you pleafc, always appears to con- 
reddeiisS the blue juice of the flowers of mallow, as well as 
of other delicate vegetable blues* It may be wholly dlf- 
folved in about 100 parts of boiling water: and the folution 
becomes very turbid by muriate of barytes. 

If, on the other hand, a dilute lolution of alum be decom- Dlhite folutions 
pofed by another of alkali, a quite different produdl will be 
obtained. . The alumine produced, on being deficcated is notance, 
porous, but fplits into pieces like flaich; and has, before it is 
nearly dry, a certain degree of tranfparency ; it breaks with 
a fmooth and nearly conchoidal fradure ; it does not adhere (o 
the tongue like the former, and has no earthy appearance. 

Thus, like the former, cannot be freed from the adhering acid, hkewife add- 
It alfo changes tine vegetable blues to red, although ever 
fo much waflied. What is the realbn of this ? Is there no 
method of forcing this earth from the adhering acid.^ or is it 
perhaps a characteriflic of the earth ilfelf, lo redden vegetable 
blues. If you will pleafe lo anlwer (his queftion, or point 
out a better method for procuring tliis earth pure, you will 
much oblige, 

Camden-Toxvnf Sir, Your conflant reader, 

A/oy 28, 1 804*. R. T. 

REPLY. 

THIS letter having arrived fo late in the month, I c^n only 
for the prefent offer it to my other cerrefpondents. 

SCIENTIFIC 
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SCIENTIFIC NEWS. 

Nm Earths 

Ktw .earths NEW earth has been clifcovcred by Profeflbr Klaproth 

of Berlin, in an ore which was lutherto ruppofed to contain 
tungflcn, to which he has gi'yen the name of ochroit earth, 
the mineral which contains it he has called ochroit, (ochroitcs.) 
This earth Teems to form the connecting link between the 
eairhs and the metallic oxides. Like ytrria, it produces a 
reddirti coloured fait wdtii fulpluiric acid ; and is piccipitublc 
by all the piufiiates; but it is diftingiiiflied from ytfn'a by not 
tormiiig Iweet falts, and by r<A being (at lead much lets) 
foluble in carbonate of aniinonla, and by acquiring when 
ignited, a light brown coloui. This earth iarllier differs from 
yltria, by not being foluble either by boras nor by phofphales, 
with which yttria fufes into a colourkd's pellucid bead. Its 
other tharaclcri fries, and method of obtaining will be given 
in our next Journal, 


Suberic Aculfrom Paper*, 

BRUGNATELLI has obferved, that when nitric acid 
is made to aft upon paper, a large quantity of fuberic acid, 
niixt with oxalic acid, is obtained. This pniv(?s that Fourcroy 
was right, in placing cork among the immediate principles 
of vegetables. 

Ealj/ and expeditious Method of preparing Copal rarnyh-^, 

DEMMENIE, an ingenious glafs blower, has noticed that 
the foiution of copal may eafily be effefled, by expofing it to 
the vapours of alcohol or oil of turpentine. For that purpofe 
an alembic may be filled ^ with either of thefe fluids, and 
foine pieces of copal fuffered to be fufpended by threads in it, 
over the furface of the fluid. After having made the alcohol 
or oil of turpentine to boll, the copal becomes liquefied^ 
drops into the fluid and becomes diflbl\'ed. When no farther 

* Gehlen's Journal (f ChmiJirj ; VoL I. p# 3. page 34.0. 

f Ibidem, 


foiution 
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toiutlon takes place, the whole is fufFored to cool, and the 
folution of copal Is decaniecl from the undhTolved part, Tlie 
▼arnith has no more colour tlian the copal itfelf. 


Large Piece of Amher *, 

A PIECE of amber weighing 13lb,7o2. 9fcr, and meafur- Large fpecimen 
‘tig 318| cubic inches, has lately been found at Schlapacken, 
near Gumbinnen and Infterburg in Germany, which is the 
larged niafs of amber hitherto found. Its colour is a pale 
yellow, inlei-refled with feveral lines. Its value is eftimated 
at about 40^000 dollars. 

Fluoric Ether f . 

J5oz. Previoufly ignited and pulverized fluatc of lime, 
were introduced into a retort containing lOoz. of highly 
i^dified alcohol, and an equal quantity of fulplmric acid of 
1,860 fpec. grav. and the mixture diftilled to drynefs. During 
the dillillation, a large quantity of gas was evolved, which 
burnt with a beautiful blue flame, and cliftlifed an odour 
refembling phofphorated hydrogen. During the combudion 
of this gas, vapours of fluoric acid were precipitafed. The 
produd which liad been obtained during the didillation was 
again didilled to one half, and the pioclutSI whicl) pafToci over, 
was poured into a vial containing water. No heat was pro- 
duced, nor did the two fluids mix. It was therefore ether. 

But as its tide w'as four, I added to it a folution of potafli ; 
this indantly teparaied a confiderable quantity of lilcx, and 
the w'hoie became convened info a gelatinous niafs. The 
wliole mafs, on being again didilled, yielded pure fluoric 
ether. It greatly refembled fulplmric ether ; its fpecific 
gravity was 0,720; it burnt with a blue flame; its tafte was 
bitter, and greatly refembling bitter almonds. 

Nm Method of preparing Nitric Ether, Bij Brvgnatklli J, Nitrlcether. 

INTRODUCE into a tubulated retort, one ounce of fugar, 
and pour over it two ounces of highly concentrated alcohol. 

Adapt to the retort a capacious leceiver furrounded with 



Afcenfion of 
fujphurated hy- 
drogen gas* 


rlolh dipt info water; and foriire the jun6lures of the vefleb , 
hy furrounding them with flips of paper only* Having don«. 
thU pour through the tubulure of the retort Soz.of concentrated i 
nitrous acid ; a violent action takes placei the fugar 
diflblved, and the alcohol converted into ether, pafTes ov^ 
into the receiver; its (quantity is nearly equal to the alcohol 
employed. 


Acccnfion of Sulphuretted Ihdrogen Gar, by the AJfufum qf 
Nitrous Acid. By Pi oftjfor Li c HTt ir be r g 

ATTEMPTING to illuflrate the decompolltion 
pliuretted liyclrogen gas, I filled a bottle with it, capable of 
holding about 18oz. of wafer. Having done (his, 1 poored 
into it at once, ^ of an ounce of nitrous acid ; a hilfing ndifo 
look place, and much red vapour was difengagedi which 
Older not to molefl iny auditors, 1 confined in the bottle, by 
corking it. No fooner had this been accompliflicd, the mix- 
ture e\ploded with a loud report, accompanied with a blue 
flame +. The pieces of glafs wcretfirown to a confidcrable 
diflarice, the larger ones weic covered with fulphuf. 


• Ibid. 

^ Tor the fuccefs of tbi’ expeiimcnt, it feems to me to be necef* 
flu y that the gas muft be obtained by decompofing water by means 
uf lul])huict of non and an acid; for it always failed in royltands^ 
)f an earthy or alkaline fulphuict had been made ute of for the pro^ 
4u£lion of It F. A. 
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' ARTtCLE 1. 

On iheJUppofed Chemical Affiniti/nf the Elemenkcf Common Air; 
with Eemarkt on D^. Thomfon's Obfei-vatimu of Utot Subjecl, 
fn a Letter from Mr. }, Dalton. 

To Mr. NICHOLSON. 

SIR, 

In a former letter, inferted in your Journal (rievr feries, voU Difficulties re- 
Iir, page 267) I endeavoured to (hew the abfurdity of the no- that at« 

tion of atmofpherical air being a chemical compound of azotic mofpheric air is 
and oxigenous gafcs, fieddes the difficulty, or ratliet impoffi- 
bility on the one hand of conceiving how two elementary par- 
ticles, condantly repelling each other, (hould notwithftanding 
be held together by a principle of cobefion or chemical affinity ; 

6r on the other hand, fuppodng the two atoms to combine, 
and form one centre of rcpulfion, how atmofpberic air fliould 
differ from nitrous gas, &c. There are a variety of fads which 
oppofethe dodrine fo forcibly that I have for fome time won* 
dered on what grounds- thole who are dill its adherents de- 
fended it. Dr. Thomfon, in the fecond edition of his che- Dr« Tlioftaibn*f 
inifty, vol. III. page 3(6, after reviewing the opinions of 
ferent philofophers on this head, and amongd others my own, cio4hise« 
jconcludes that air isa chemical compound; be affigns tN four 
following reafons.for the conclufion, which» from his extend ve 
Vol. VIIL— July,. I€04. L 'ac;-* 
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^ aequaintancc wUli authorilies, moy fairly* U is prcfumed* tie 

deemed tbe .mod; cogent that have been offered oir that dde 'of 
the queflioti. It is the objedl of this communication to 4heVr 
• their infufiiciency. 

The conttant . t . The condant proportion of azol and oxigen in the atmo« 
propoition of fphere is confidered as an argument for ibeir being held by aflii* 
fuppofedto be Aity. So indeed it may ; ,but it is equally in favonr of my hy* 
aod therefore nothing tending to decide the queftion 
frw/i obtained from it. For, let part of the oxigeh be ab- 

of tbeabvadtat (lra£led any where from the atmofphere; then the azot may be 
fuppofed to attrafl the oxigen from the vicinity, and thus the 
equilibrium be redored : but it is certainly equally fatisfa^ory 
tofuppofe that the oxigen in the vicinity, meeting with a lefs‘ 
repulfive power from the deficient quarter, nothing prevents 
its diffufion into that quarter but the azot previduQy there, 
which, by hypothefi*!, can only retard, but by no meansprec<;«i 
-rhiit thi* may tlie effect. Thus then, whether the azot aitra6l the oxigen, or 
baWlli^be ** effefit is precifely the fame. From 

eribcd to Jiwi- this faft fimply, it is impoffible therefore to decide the merit'i 
^wijhed^^ul^ of either theory; but if it be found that any one gas difiTufcs 
ficicntga?: For, Other, with nearly the fame celerity, it will be u 

prefumplion in favour of my hypolhelis; if olhcrvvife, it may 
be urged that the quicker ditfufion is owing to the flrdnger afili- 
nily. I have made a great number of experimenls^on this head, 
but could not find any remarkable difference in the time and 
circumftances of diffufion of the fame gas. 
a, Humboldt and 2; It is faid the experiments of Morozzo and Humboldt fhevv 

Moroix.i's exj pQfl'^jfes different properties from a mere mixture of its 

pcnmcnts^ thst j* • 

a mere mixture two component parts. I do not credit the experiments. — 
af chegafesdif- Humboldt finds uvflrwWc quantity of oxigen, from 25 to 5a, 
air:— notcrc- o^ » whereas others who are more 

dired. accurate; find but 21, or at rooft 22, and that confiant. It is 

no wonder then, if he mix 28 oxigen and 72 azot, that tlie 
mixture diminillies nitrous gas more than air, and fupports 
combuiilon and animal life for a longer time. 

^.Dlfferentcora- 3. Different combuftibles are capable of abforbing different 
portions of oxigen from a given quantity of air. Phofphoriu 
tiC'cs of^ati^ca 22 per cent. Sulphur, S, 8iC, — The bn.Iy inferences 1 draw 
from cw*mmcn thefe fads are, that phofphorus will burn in ^xigen of any 

denfityv fulphur will not burn in oxigen unlefs it be of -f 
of ‘4niorpberic dcnfil^ or mories The difference in the pheno- 
: • ‘ mena 
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mena of combuftion in air, and in ^igen is not to be afcnbed Afcribcd merely 

to the combination of azot and oxigen, but to the lefs denfit)' 

of the Ja^er, (v|) of what a pure atmofphere of the fame ga« jgcn in which 

would be. From an incidental but imperfeft trial I made, in 

conjundlion with Mr. Davy laft winter, I have no doubt but 

iron wire would burji in common air of five times the denfity 

)vith brilliancy as in-an aftnofphere of pure oxigen of common 

denfity. At any rate it is notorious that as the denfity of corn- ; . 

mon air is mcreafed, cbmbuttion in it becomes more vigorous. 

Though I liave never attempted combullion in an atmofphere Propcfed expe* 

. of pure oxigen of -f the common denfity; I can fcarcely doubt 
that the appearancees would be much the fame as in the open 
air. If is probable therefore that the fa£ts under this head, if 
duly invefiigated, would turn out in favour of the hypothefis 
of air beinj^# mixture, 

4. •' A gas no way diftinguiftiable from common air fre- 4 . Gasrefem* 

♦ quently makes its appearance during the preparation of nitric 

acid; and Mr. Davy dccampofed nitrous oxide, by patllng it prepauna nitroua 
through a red hot tube, and converted it into nitric acid and a 
gas, which pofiefied the properties of common air; now if air 
were a mere mixture, it is infinitely improbable that its two 
confiituent parts fliouid be evolved during fuch procetfes e.v 
a^tly in the proportion lhatexifts in commonair.'^ — Granted; 
but as the force Of this argument refis upon the exaH propor~ 
tian of oxigen and azot in the gafes fo evolved, that is, upon 
their being conftiluted always of 21 percent, oxigen, and 79 
azot, the fafts fiiould be made out accordingly. Dr. Prieftley Anfwer. The 
is the only one I know of, who has particularly examined the *o?pro^ 
gas produced in the preparation of nitric acid, and he found it portion of parts, 
to IiaVe much more oxigen than common air. Mr. Davy in his ^ ' 
analyfis of nitrous oxide, found the gas analogous to atmo- 
' fphcric air always to contain Ivfi oxigen, though if was nearly 
of the atmofpberic ftandard, 

, The quick afeent of hidrogen and the defeent of carbonic The ftatkal 
acid, have been objected to my hypothefis as fafls that prove 
the operation of the laws of fpecific gravities on ekftic fluids, fords no protrf* 
No doubt can exift that a portion of elaflic fluid completely 
infulated, as a balloon, or a bubble of carbonic acid or hidro* 
gen, Surrounded by a iSlria of water, is fubjed to the laws of 
gravitation, and rifes or falU in elaiiic fluids on tb^ fame pritiA 
La . Cipl* 



m 
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than the diffu* 
iiofl can tajcc 
plKC. 


ctple rilefi in water; ll>e famemiift be allowed when A 
ve/Tel, containing a conlklerable portion of elaflic fluid, isfud- 
deisl^ fiUpofed at fome ftirfacc lothc almofphere;; iivtbis cafu# 
the toids mufi operate ^pon each Uhir for, a few moiMentfi in A 
cpifelfed capacky, as in elaflrc bodies; b^catrfe Ibe diSbfiVA 
orrepulfire forte by which they conflantly tend to difperflon, 
is comparatively flaw in prodtictng the Mhimate effect, being 
, in this ref|je£l exactly firiiilar to chemical aflinily, the operation 
gradually diminifhing as the effect draws towards a concluflon. 
foithelb{mw Nothing more therefore ran. be inferired from the fafts above- 
Ported, than that gravity overpowers, and for a moment 
relative giavify obliterates tlie effedl of that caufe which in other eafes flowly 
inore fpe^y produces the difperfion of the fluid, whether it be atlrafliorr, 
as commorrly fuppofed, or repulfion, as I ruppofe. Chemical 
philofophers have not enquired fufficienlly into the effects of' 
expofiiig gafes in different circimi fiances to the atmofpherCf 
ail that we are ufually told is, that a jar filled with hidrogen 
and uncovered, lofes its gas in a few feconds ; but if inverted, 
it remains nearly pure for a confidernble time, &c. I find that 
a cylindric jar of 7 inches depth and diameter, being fiHed 
with hidrogen# and inverted, lofes more than half of its gas in 
twominutes, and there h folrUleleft as fcarcely to explode in 
Butthediflrufljn five minutes. If a tabti 12 inches long and i inch diameler, 
thwYs^wwrally^ hidrogenf and expofed in like manner to the al« ' 

taught. mofphere, it will lofe half its gas in five minutes, and that the 

fame, whether it be held op or down or horizonlal. Here we 
fee eife^s that cannot be accounted for hy gravity, that are 
produced ir> oppofition to ks agency, and where indeed it is ' 
almofl obliterated by the aAion of feme more powerful caufe. 
Let the advocates for (be atmofphere being a chemical corxh- 
pound attend to fuch fa^s as thefe, and they will foon fihd 
themfelves reduced to acknowledge that aUgafi!$haTe tkefumt 
affimty j'or one another p a pofition which their , doctrine uUi* 
The if mately tends to efiabfifb. Indeed rt is the fame with regard 
nity *^ “**^ **^ vapour, of water, ether, or of aijy other fluid; (hat 
that it ii the all kinds of gas or mixtures of gafes, have the fame a^nity 
for the fame vapour, and even a torricellian vacuum poflefles 
and ^1*® fe'*'** affinity as any of them, judging from She quanlky 
^y«iBnag« »ttd evaporated, and force of the vapour in a given volume* If 
vacuum. doubt it, he msfy eafily fatisfy hunfelf by throwing up 

. ^ a ^op. 
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M idrop Of two of ether into the yactium of a pmmcm faafon«?- 
<er; if the temperature be 68^;, tbctnercufy will fall 15 inches 
fiaarl) « iu the l^me time, •if ether be admitted to a given bulk 
ef any kind of fubjedl l<f the preffure of the atmofphere, 
the volume will be doubled, clearly (hewing that the eladic 
vapour from the ether is the fame in l^otb pafes^ namely, an 
independent fluid of 1 5 inches force. - 

I cannot dirmifs this fubjedl without obfervlng, in juftice to Water docs aoi 
Dr. '!|Ptipmfon» that he has entered more clearly into my views ^‘dclreait. 
of thefe fubje^s than any other of our own country who has 
animadverted upon tliem. There are certain principles, how* 
ever, which he, witli mod ciiemids of the prefent day, em* 
braces^ which are, according to my experience, decidedly 
erroneous. One of iheie is, that me^ter dijjblvts uir. An ex*, 
cellent paper.of Mr. W. Henry, on the abforption of gafes by 
water, in the Philof. Tranfadiions for 1803, has (hewn us fuf* 
ficientJy in what light we (hould view, ti)e fuppofed fplution of 
air in water. Certainly air that is retained in water by me* 
dianical force, and which always efoapes when that force is 
withdrawn, cannot w'ith any propriety be laid to beheld by 
chemical affinity. 

Dr, Thomfon has been mifin formed refpedling my opinions The author does 

on the expanfion of liquids. In vol. i page 343, be gives it 

as my fuggeftion, that all liquids expand the fame quantity ah liquids by 

from their freezing to their boiling temperatures, 1 never en* Jltween enn"** 

terlained fuch an opinion ; and it is.certainly erroneous. My Ucion and b^- 

idea is, that pure and hoinoeeneous liquids,' fuch water and 5 

^ • .. ir ri . any Angle fluid 

mercury, expand according to the Iquare ot ine temperatures expands accord- 

from the ppints at v;hich they congeal ; but I liave npt yet found ^"8 ^he fquare 

a law Ip regulate fhc rdativc expanfions of thefe and other 

liquids, frcMingjpcnnt. 


Ufartcheficr, 
Jmc 16 , 1804 . 


J. DALTO^I, 


I am your^s, Sep, 
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OF SQUARED AKO CUBSSf 


IL 

Methods qf Completing the Tables of Squares and Cubes, Ja 
a Letter from.H, G. 


To Mr. NICHOLSON. 

SIR, 

^ Computation of In the laft number df your Journal, Mr. Councer^s exleniive 
(^uares; table* of fquares is (iated to be deficient from* No, 28261 to 
29061 • This deficiency may very eafily be filled up by this 
rule. To the fquare of any given root add twice that root 
+ 1 ; the produd will be the fquare of the next root, v 
Of cubes; The table of one half the cubes in Mr. Councpr'^ table, may 

half the fcrics; eafily be made, examined, and added to, by the following / 
rule : Multiply the cube of any giveq root by 8 ; the produd 
will be the cube of twice the next root. 


tjhe other half. 


The other half of the cubes in the fame table, and alfo all' 
tbofe already found as above, may eafily be found from any 
two cubes and their roots in fucceffion being given. Thus : 
From the given cube of the large!! of the given roots, fublraft 
the given cube, of the next lefs given root ; to the remainder 
add fix limes the large!! given root, and alfo the given cube of 
Ihe'largcft given root ; the fum will be the cube require ; as 
will appear from the following example : 

Roots. Cubes. 

C 999<)=A=: 99970002999') \ Required the cube 
I Dr: 1 0000=8=1000000000000 3 of the root lODOI. 

B — ArrC= 299970001 Remainder. 


6 D= eOOpoi ‘helargeft 

^ I given root. 

B+C+6 r)=: 1000300030001 =| 

^ rool luuui. 


Eajt Smithfeld^ 


1 am. Sir, 

Your moil humble fervant, 


H. G. 

« 


Frohlm 
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in. 


Probkm'in Spheroidal Triiu^Ut. Pe&bob istes Pebtsus. 

To Mr. NICHOLSON. 

SIR, 

THE.folution of the problem relating to ^iSSiS" 

earth, in m/firtt letter*, led to fome new properties of fpbero^ 
idal J.riangle&, from which I (hall endeavour, in this, to deduce 
a few rules, that may be applied with fuccefs in trigonometri- 
cal furveys. It will be found that, though the general formul* 
be complex, yet, in llic cafes that occur in praaice, they ad- 
mit of being fufficiently Amplified ; for not only may the terms 
involiring the fecond and higher powers of the compretSon, 
bat alfo frequently the differenced between the longitudes and 

latitudes of the llations, be rejeaed. ■ , , r bit n-,«. 

1. * Having given the latitude, of two places on th^ furfkce 
of the earth, and the length of the (Iraight line or chord joining 
them, it is required to find their difference of longitude?' Re,uir.4 diff. 
Let Ji, ? be the latitudes of the two places, D their diliance 

in fathoms, a the radius of the eqUatqr in fathoms, — = J the 
^ D 

, comprcffion at the poles, d fucWiatfin ?ti=~, and o'the 

difference of longitudes of two places, whofe latitudes are 
X, a, and diliance d on the fphere. Then by ■' e formula, 
page 16,* the true difference of longitude » is equal to v'-f- 

Q X ~=a'+QS. ifwerejea the higher powers of J, in whichf 

3 ffin x_fin.<Pi*-2,fin I d‘ (fi n x*+fin 
col. X col. <p fill 

Now becaufe in trigonometrical furveys, d, •> , and {^—9) 

2 (fin X— fin _ 

are fmall, we may take “ 

♦ Journal for May. . , . . - 

t There nre fome typographical apd other errors in the paper 
referred to, which I have taken notice of at the end of this letter. 

a cof. 
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fc*-^ \- 


• = 4 fin>' 


X-;r*an<| 


' cof. Afol, 9 fill «' ~ 

2fiB|ii*{fio\*+fin?») . . ' ' ■: iinid* ' 

X cof. <p filiV-= * ‘.“S- ^ ‘*”8- 

' d! 

2 tang. ^ tang. ? fin I wherefore Q is equal to 4 fin 

(p fl ' 

— 2 tang. X tang: fin f dx tt, and 

/ a f d* 2f^— 

6;=i.»'-^.|tang. ^tang.(px-^ j nearly; where 

Ibe corredlion Q5 will be given in feconds of a degree^ if if, 
and (x— 4)0 exprefied in feconds. • ' 

By fpherics cof. /= whence we find, 

when d and (/ are fmall, >/zz U I + 

V L cof. \ col. «p J 
without any fenfible error, which value fubftituted in ihe for- 
mula «s=»'-j.Q if will give the true diffetente of longitude re. 
quircd. 

When the meafured chord is perpendicular to the meridian, 

^ is nearly equal toJi, and confequentlyV=Jl_-;_£_ 

cof, X a cof, X^ 

, D n ‘ 

and «= -^x (1 -a fin x»), or :i hm 

a+c fin is equal to the radius of curvature of the perpendi- 
cular to the meridian, in the latitude 3i=AM in the figure 
f Journal for May), which put =s R, and there refiilts « 

D . “■ 

3j“cof;? correfponds exaflly with ono of Legendre's 

theorems, fU/m. .dead. 1787). 

■ Example. Let A=50» 44' 23",71, the latitude of Beacby 
Head. <j>=50‘* 37' 7",3L the latitude of Dunnofe, Di= 
56-366,57 fathoms, aqd d=t3496740. Then b^ulqfin 

p dis=.-. nearly =3336",73. 27' 0",65Vaiid 

r.3105".74}j in which, ifwefoppofeJ=^,welhaIIhav 0 

jsssl® ?6' 47",93. ■ ' ■ 


2* * Having 
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2. < Having givftn Ihe latitude of a place, and its longitude .Pntil?- 11- Oifea 
and diftance from Another place, it is required to find the 
latitude V taoce from an* 

Let ^ be the giv^n and i the required latitude j D the mear ^ 

fiired dtfiance,' the difference of longitude, and 9'**^* 

the latitude on the fphere found froffi K Then by fphe- 
rics cof. X cof. cof- ftf+fin X fin* d, whence, when 

d, «, and X— ^'are ftnall, there refutts X— ?'=;£; cof. x 

cof. a|® )=± v^(d*— cof X*) nearly. But by the theorem, 
page 16, if we find x=;Q 5, in which the variable 

quantity Q is X^+fm fV _ 

^ cof. X fin f'cof. tin ?^co(, 

fd'*{CnX*+fin4>'*) 


-2 cof. f V. 


V 2 / 


2 cof. A fin tin •|./*+fin (X—^^') 


or‘ 




I d* (fin ^•+fin (p'»)-2 cof. ' (x-(p')» 


cof. X fin I tf' X 
Now w*hen X and ^are nearly equal, this formula becomes, 

_ fin X». cof. X» (X - 9")* _ 

». cof. X fin fp' liii ^ w-{-(x— <?') ' 

fin X* d* - 2 cof, xa (X -- 
cof, X fin X fin I w. w+lx—JPO 

3. * Having given the latitude X, the horizontal angle «, prob. lii, 
and the difiance D, it is required to find the difference of Ion- one lat, 

. i ^ With the horia. 

gitUde.-* angle and dif- 

Let 9 be the latitude, and » the longitude of If place re^tance: To find 

diiF. Jong« 

quired; with the latitudes x, p, and difiance d=:-^, onthe 

fphere, lo find the difference of longitude and the horizontal 
angle at X. 

- . , find fin w' fina^d , . , ^ . 

l^hen wdl fin v = — or =s '' “ "ir » °y 


col. <P 


col. p 
2 (X-?>P 


queftion «=:»' ^3 j tang. X tang. X ^ 

, ’ dfinci'C, /fanfr. Xfin^cof. ^ 

yvherefore «=— — 7 -— . s 1 •“»{ ^ — " 

col. (p . C, V, 


}> 


llii a'* 


_^£fii^C ^/ fin X* 
d* tin / ) *" col. P i \fin»'* 


2 cof, (x-*^ 


2cof.X* (x-<P)^ 
d* fin «** 


)i- 


Now 
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Now by fpherics ( ^ ^ ^ fin a-' » 

fin «-^ 2 fin cof a' cof. by thetirem, page 17; or 

®~x 

becaufe = col. X cotang. o& fer^, the fin a"' is “ fin a — 

tJ ’ '^ • 

2 fin »' cof. a'* cof. X® ^ ; confequently w is =s 


d (i 
cot 


* f , T. I ^ 


2 rof X** cof. 


fin 


. 35 . 


From the theorem fin a ~ fin <» — 2 fin a'rof. cof. X^* 

it U maniff^fi that a is nearly equal to i&'+fi** 2a' ^of. X*, 

When a is nearly equal to a rrglit angle, we have 63 

£2 fin B r . ^ . “I D fin B , . , r , ■ . 

— j — <1^*3 fin x^ > =-- — ; — , which correlnonds w^ithonc 
col.i? L J Kcot.<p * 

of Legendre’s theorems. 

Prob. IV. 4. • Having givers the latitudes of two places, and their 

and*?ff'^^ong** longitude, it is required to find the horizontal 

Tofindhori*. augV* P ' ‘ ' 

Let X, ? be the latitudes of two places, v their rlifTerence of 
longitude, and «, /3 the horizontal angles at X, $ rc'fpei^iively 
on the fpheroid ; alfo b, jS the correfpondit^g angles on the 
fphere, winch may be found from the data by the rules of fpho-. 
rtcal trigonometry. Then by the theorem, page J7, if w’e put, 

...r ^ cof. X fin fin X ^ ^ 

M = 2 fin ct * X — TT-rX ZI 2 fin x 

col.tp fiat' 


cof. X cof. 


X "b ^ 


5 — X 


cof. 


ferrf. 


N = M. ^firi X {fin x-ffin — ~ I cotang, a' M% and 

= ^-^i-fin ? (finx 4- fin ?} I + cotang. /S' M% 

we fliall have «:=5»'4" M ^ +,N and p = 0'— M 5 -f- 
Example. Let a = 3496740, bn 3477210, > zz 49^^ 40', 
^ IT 50® O', and w ZZ.30'. ( See the Account of the Trignuonm- 

trical Survey, h^x, VoL 1, Page l5Sj, Then the two colati* 
^ ludes, and the included angle 30', will give the fphcricRl angles 
a', /3', 4.3® 51' 48'', 3, andi 135® 45' 16", 2 refpeaively. The 
remaining part of tlie cdiculation is as follow's ; 



fKOMttUS IK SPIlEROCl^Ai. TRIAkai.fiS* 1^5 

2 Citiai!^ * Lo|f.9.98242 - Sin $)-| O.6S503^ 

Cof, X - - Log. 9. 8 nos - - Cotang. «t'.M • 6.432644» 

Crf.i±!.Log .9.80957 Cotang. iS'.M - - - 0.426906 

Sec. 9.. -Log.0.19193 ’ — ^ 

<P~X - V - Log. 1.30103 N - Log. 9.65937 -N'Log. 9.65937 

wcoor. -Log. 8.52288 ' 206264", 8 - Log. 5.31443 

' J* - Log. 5.49408 

M - . - -Log.9.61889 , — 

206264" 8 Log. 5.31443 M"#* --Log. 0.46783-2"‘937 

S Log. 7.74704 

M"* . - - Log. 2.68036 . 479",025 
+2 ,937 

. - 481",962=:8' l"962=:»-a'=:/9'-‘/S. 

Therefore az: 43® 59' 50",262, and jSz: 135® 37' 1 4''.238. 

Mr. Dalby makes«z:43 59 51 , 55, and ^=135 37 12 , 95. 

I have already remarked, that the furo of the horizontal To .rrrrtain the 
angles on the fpherc anil fplieroid are very nearly equal, and {he'*dieorr™-°^ 
that they would be perfedlly fo, if we wercpermitfe'* torejefl that the funt W 
the terms of the formolx involving tbc powers of S higher than '** 

the iirft. We (hall now, by retaining the fquare of i, afeertain and fpheroid are 
, . the probable error of this theorem. ““rljr equal. 

We have then by the formulae, +.N')i*. 

Now N+N'is equal to M f fin >■* - fin + ^ . )’ I 

* ^ I tin Imp' J 

* ■ f 2 fin 7 

IHr-M (lin'X — — fin? — but in 

. all tlie cafes that occur in praflicc, X and ? are nearly equals 
, and the fum of ^ differs little from two right angles, where- 
fore the fin x*'^fin ?*, and muft be/fniall^ and 

fin a fin p' 

the fum of Ihefe is not only to be multiplied by M* which is 

“"“alfo fmall, biit by J*, v;hich is about * So that (N -}- 

infenfible, and therefore * + -f* 

' Wten ? is nearly equal^ to x, the formula may be confider- 



150 I^S^OBtKMS IN SFHEKOlDAt TBIAKGLES. 

?ibly fimplificd,^ For then Mn2 fin cef, A x 
N M {2 fin — |) + cotang. o/f M * ; and ifotzz OO^ fer6, 
M bti2cof. X 4-?, — and Nz:M (2finX* — l). 

The particular fiates of the data, when the term involving 
the fecond power of j is rigoroufiy equal to nothing! may be 
thus determined : 

In the firfi place, if the eccentricity of the fphe^ 

roid be jiilTinitely fmall, a', and 0, jS', are exaflly equal to 
each other. * » 

Second I Vi when M zz o, N is iz o, but M when 

^ z: or the fine a'zi o, that is when the triangle js itofceles^ 
or the diredions of the places due north or fouth of each other, 
h atmoft t\m It appears then that this property of fpheroidal triangles, firft 
^oraufly cxaA. g j y^jj^ed by Mr. Dalby, andobjedled to by Mr. PJayfairtisalmofl 
rigoroufiy exaft ; ami it might eafily be thewn, that its applw 
cation will never occafion any material error, even in the moft 
unfavourable cafe that can be propofed. And it is oot merely 
an elegant and curious theorem, but is highly valuable, as af- 
fording a method of determining the longitudes of places from 
terrefirial meafii remen Is, almofi independent of all hypothefis. 
For whether the eprtli be an exaft ellipfoid or not, any fraall 
portion of its furface may certainly, without error, be con- 
fidcred as pertaining to one of finall eccentricity, vvhich 
fuppofition is all that is ncceflary for demonttrating ^he 
theorem* ' ' 

Deftrmination Our folution alfo affords an eafy method o.f determining 
of^thc cccentm* eccentricity at the place of obfervation. For if w'e have the 
City a pace difference of longitude given, we fiiall alfo have 

the horizontal angles on the fphere. But from obfervalions of 
the pole fiar, lye may find the horizontal angles on the fpheroid, 
and confequentfy the difference between them ; but this differ- 
ence is equal toa certain funftion of i in our folution, vyhence 
we (ball have an equation, from which 5 may be determined. 
Thus if ct be the obferved horizontal angle on the fpheroid, and 
a the computed one on Ae fpberei we have M ^ -f* N z:;- 
— o6^ No \r if we rejeft the term N 3* as infenfible, we ob- 

tajn a neat value of 3 ~ which fubflitaied for 3 in 



t^ROSLEMS XM SRHEROtD lElANtiLES^ 


M + gives — , very neatly. Here a quefUoii 

^ _ ct — w , 

naturally arifes ; tjw. To determine the value of » fuch that 

S may be obtained in this tnanner with the higheft ^^iej^.ee of 

accuracy, of which the method is fuibeptible. 

This will evidently be the cafe when M is about its maximum 

Value. So tlmt if we put the dilferential of M z: and fubfti* 

tute the value of the differential of a' refulling from the proper- 

" ties of the fpherical triangle in this equation, we fliall have the 

required value of the horizontal angle. liet us fuppofe ^ and 

, t ^ . fin ? — fin X 

u given, and there will refult fin a'* x r-r — a maxi- 

® - col. ^ 

whence ^ cotang, of cof. (p (fin ^ — fin x) (I — 

(in X But by fpherics, 

^ , v , cof. X tang, (p — fin X cof. 

^otang. y = 5-^j— , 


and da 


fin w 

fin a'* cof. X 


cof, fin u) 


X dp; wherefore by fubfiitulion. 


2 fin of cof. ofzz 


cof. (p ( I — fi n X fin P) 
coJ. X 


fin w 


lin p — fin X* 

>lIfo when w and ® — x are fmall, the fin u z: . 

col. P 

— x) -f 2 Tin ?. X cof. fin | ^ 

Z: 2 cof. X fin — j confequenlly 2 cof. ct'* ::z 


, ^ (1 — fin ^ fin x) fin ^ ^ P fin y 

2cof Xcof. 2 j 

and 2 cof. «'* ZZ 1 if we fuppofe 9 — x nearly, and fin | <«* 
very fmall. 

When the horizontal angle therefore, is equal to 45® of 
135®, the oblervations will be nearly in their moft fuvoural^e 
fiate for determining the compreflion by means of our Iheorem- 
MTe might illufirate this method by examples taken from the 
trigonometrical furvey of Great Britain, but on reference to 
it I have found fewer complete fets of obfervalions than might 
, be expend, and fuch as are complete in every refpett, are 
not well calculated for this purpofe, the borigonfal angles be- 

.ing 
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ing nearly right ones. Theobfervattons at Beachy Head and 
Dunnofe give ctmjprelSon ; bi|]t it mull be re^ 

narked, thatthe date of thedatais very unfavourable in this 
example, < * # 

The rules which our folution gives for computing tbehori<- 
xonlal angles from the . latitudes and difference of longitude, 
will ^be found, 1 apprehend, much fljortef than Mr. Dalby^s, 
beddes the advantage they poffefs of affording us the means of 
. afcerlaining the' hgure of the earth by a very dmple procefs, 
from obfervations made with the fame infiruments and by the 
dime obfervers. 

The theorems we have been detailings with fome others 
which may perhaps form the fubjeft of another lellef, would 
give us the relative portion of one place to another on the fur- 
face of the earth, were Us figure an ellipfoid of known dimen- 
lions ; but as this is tliil confidered as problematical, the mc-^ 
Ihod adopted by the gentlemen who have fo ably conducted 
the furvey of our ifland, is certainly preferable; They firff 
obtain the length of a degree upon the meridian; and its per- 
pendicular in a given latitude, and employ thefe data for com- 
puting the geographical fituations of all the places near (hat 
parallel, and not far diftant from a known meridian. In the 
fmallcT triangles the truth mny be thus obtained to the fradlion 
of a fecond, and in the larger ones they have very fuccelsfully 
emp]t>)ed the. beautiful property of fpheroidal triangles, which 
we have fo often mentioned. 

But though we give the preference to their method of com- 
putation, I conceive the preceding rules will be found equally 
accurate, if we make ufe of the values of c, a, and S dedaccci 
from Iheir obfervations ; or if we aflume near values of them, 
and note the agreement or difiigreemont of the compulations 
with obfervations made at a place ponflderahiy diflant from the., 
firft nation. We may thus arflerlain nearly the error of opr 
foppofitions, and then corredl the intermediate ftations. Thfs 
cautious method of proceeding is f eiicK-red ncceffary by the 
anomalies which have been ejifoovered in the meafures of de- 
grtjfs in diffoicnt latitude*;, as well as by the general rule, 
which ought to be our guide in all phiiofophical inquiries", to 
frame a.s few hypothefes.as poll?ble, but to make accurate ex- 
periments, and infer the truth from them by fair and genuine 
indudlion, 

• ' I mean 
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I ij<a, however, to fupport.thte opinion, that the earth The earth pto- 
k not an ellipfoid ; but, on the contiry, thould be very loth 
to be oUfged to give up an hypothefi.% which is fo beautiful in 
theory, and has flood* its gfoimd fo long. Many of our objec- 
tions to it may very |>robably arife from errors in ob|5rv-tion«, 
or from other cayfes’wliich havo not yet been fully examined. 

The remarks of Mr, Playfaifon ihta fubje£l are very ingenious, 
and i hope will be confirmed %y the plienomena ; but if not, 

I am convinced we have not the plea of inacoisracy to fot up 
in this inilance. One of the ftrongefl objeftions, however, 
has been lately done away, ^he degree of the earth meafu red particularly 
in Lapbnd iniheyear 1736, ha«i been found, by fome-Swedlfliy^fj^g 
gentlemen Tent there for that purpofe, to err iif excofs by nod<ig'e« rem');i#e# 
Icfs than *503 ' loifes. Now if we advert to the and . 

- character of the aflronomcrs who originally meafured ihi'^ de- tamed on this 
grec, it will be difficult for us to fet limits to. the errors 
other obfervers. Perhaps tlie anomaly in the degree at the 
Cape of Good Hope arifes from the tame cauro. 

Fortunately, however, the great improvomenls, which have hate improv-'- 
fince^been made in the inllrumenis for aftronomical obforva- 
lions and georhetical menfuralion, afford us the means of bring- 
ing ihe probable errors of obfervation within very narrow limits. 

„We may thus obtain a number of meafnres in different latitudes 
of equal acc'Uracy, and by compaiing them together, the 
queflimi about the earth's figure may he put beyond a.doubt. 

If this comparifon fnall be found to give different ellipfes, we 
Ihaii then be fully w'arrantcd in rejedliug the hypoihefis en- 
tirely and for ever. But till this is done, we may be allowed 
to adopt an hypoihefis, which is forfimple, fo good in theory, 
and fupporled by fo many flrong arguments' and accurate ob- 
fervations. 

We have already remarked, that the degree lately meafured compref- 
m the 'Myfore, compared with that in France and 
‘ gives - 5 * 5 ^ for the convpreffion at the poles : the corrected de- 
gree in Laplaiivcl gives yj-y, and thatmcalured in Peru, 

There is a confiderable difference between the compretiions 
deduced from other meafu res but the mean falls between 
theft lirnits. From the beft, obforvations of the length of thean^t from the. 
pendulum that fwings feconds in different latitudes, the 
conclufion is alfo drawn ; the fecond pendulum near the pole 

compared 
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^‘o.Ttipared. with that at the eqaator, gives for the cbm-» 
preffion. ‘ We mtty therefore aflfume as being very nearljf 
Its true value. 

• It is a ciwiods circumftance to tUd the figure of the earth, 
deduced from the meafurement of lines and angles on iU Air- 
face, confirmed (perhaps torre£ted}, by obforvattons of the 
■fiars and planetary Bodies in the heavens, combined WRb the 
theory of univerfal gravitation. But fuch is certainly the cafe. 
Among others may be mentioned two fmall inequalities in the 
moon^s motion, which the indaftry of modem mathematicians 
have unfolded. One of them was firft taken notice of by 
Mayer, and fixed by Mafon at 7 '', 7 , but was neglected by. 
afironowers, as it did not fufficiently appear that fuch an equa- 
tion (liould arife from the theory, till Laplace traced it to the 
oblalenefs of the earth’s figure. Its argument is the longitude 
of the moon’s node, and Us value has been found by Burg, 
from the obl'ervations of Dr. Malkelyne, to be equal to 
which anfwers to u comprefiion of *717, There is alfo an- 
other inequality of the moon’s motion in latitude, which de- 
pends on the fine of the true longitude, and refuUs from a 
natation in the lunar orbit, produced by the action of the ter- 
refirial fpheroid. Burg has alTo determined the coefficient of 
Ihis inequality, from a great number of obfervations, to be . 
equal to S''',©, which rcfults from a comprefiion of yS^/g-. 

The precefiion of the equinoxes, and the nutation of the 
earth’s axis, were difeovered by Newton io^arife from the ob- 
latenefs of the earth’s figure. This famous problem is acknow- 
ledged to be one of the raoft abftrule in ph) fical afironomy, 
and its complete folulion requires the utmoft refources of the 
modern analyfis. The comjjrefiion thence arifing is equal to 
t1t» agreeing exactly with the rcfults from the Jwo lunar in- 
equalities, the lengths of the fecond pendulum, and (be beft 
incafureroenfs on the earth’s furface. It is well known that 
Newton lailed in attempting to folve this problem, and feme 
French mathematicians have been dilpofed to pride themfelvesf 
on being the firft to dcle^ it. It ought . however to be remem- 
bered, for the honour of that great man, that his miftake did 
not arife from any error in principle, but from his taking for 
granted, without demonftralion^ a‘ circumftance w'hich ap- 
pears highly probable, but is really erroneous. He feems to 

have 
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have firft made this afTumption in order to ftiorten his foliilioi), 
and on finding the calculations to agree with obferva-' in,- to' 
have never after returned to the fubjeft* The matltematicians 
his time were unwilliiljr or unable to follow hrm, and the 
quehion remained as it came from his hands^ till the middle of 
the Lift century. Ha<l doubts arifen and objections been fiart* 
ed, the genius of Newton might have been once more roofed to 
action, and conlinued to enlighten .tht? fciences to the lall, 
But unfoituiiately no fuch incentive was given^ and Newfon 
flopped ihoit in (lie caieer of Ins glor). The evening of hia' 
life v\as dcvoled to other fludies; but however ufefully he may 
have been employed, there are few who will not be iiif lined 
to lament tlial he ever laboured in the Mint or the Keve- 

Jcltiflfl'!. ^ 

T!mjs murli I have ihougl^t it not entirely foreign to obferve 
on one of the inofl remarkable etfccls of the oblatenefs of the 
carihN figure, an<l in juftice to its immortal difcoverer, the 
inventor of the modern ana*yfis, the father of phytical aftro- 
tiumy, and l lie, preceptor ot Europe. 

' I am^ Sir, 

Your mofl obedient fer^^anf, 

Povt(7>itw(h. PEREGRIN US PROTEUS, 

6 , 1 SO i*. 


CorreBinns tn be made in the frjl Letter, 

In page 12, line 20, aflcf paper infert hut, In^pagc 15, 
line 2.1, &r. divide the coclbeientof the term — bv cof. X cof. 

alfo in page 1<>, lines 3 and 12. In page 16, line S?, de/e and 
cof X cof. (P'; and alfo in line M*. In page 17, line C, 
for ci/f. read fin w. In page IS, line 2,5, for Pc, Qc, Rc*, 

read P.— ,-Q— . R-^^. 
a u a 


Sf'oL, Viri.— Jui Y, 1804. 
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new stHirinc part por a clock* 



IV. 

i^^Jcription qf a Jinking Part for a Clock, in which the Intervals 
between Stroke and Stroke are not regulated by a Fly, but by a 
Pendulum* By Mr» Edward Massey.* 

SIR, 

H 

-SLAVING for a number of years confidered that a mclliod 
of flriking a dock, at certain regular intervals, might be of 
great fervice in making obfervations on the heavens, andafeer- 
taining the velocity of found, I beg leave to lay before the 
Sociefy for the Encouragement of Arts, 4rc, a flriking part of 
an eight-day clock, which I have no doubt will anfwer the puf- 
pofe intended ; and if, upon examination, the Society (liould be 
of opinion that it may be ufeful, I truft they will reward it 
according to its merit. They will find that the work of this 
model is lefs than that of the common flriking movements, and 
may be made by a common workman, with lefs expence and 
trouble; the weight required is alfo confiderably lefs. The 
principle I a(5t upon is the pendulum, by which I regulate the 
tlrokc, inflead of the fly ; the advantage of which muft be 
obvious to every one. The machine confifts of a toothed wheel 

A, one pinion B, a pin wheel C, pallets DD, pendulum E, 
and locking detent G, The hammer-wmrk F as ufual, and 
ilrikes on the bell at H. The weight hangs to the cord I, Sec 
1 late XII, Fig, 1 and 2, where a front and fide view of the 
machinery are given, and where fimilar letters denote the fame 
})arts in each view. 

Deftrlplion qf the Machinery, 

t confider it is only necefTary for me to give the defeription 
of the wheels, fo as to be adiredtion to a mechanic, who willies 
to manufacture clocks on this principle. The mttin-whcel A, 
with feventy-eight teeth, is to aft in a pinion of eiglit leaves, 

B. The pin wheel C fliould be large, fo that the pins on which 
the pallets D and the locking G ad, may be flung as far from 
tlie center as poffible, wdiich pins may be eight or fixteen in 

* From the Tranfadbons of the Society of Arts, 1803. This 
invention was honoured with a reward of 20 guineas. 
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{lumber. If eight, the pendulum E (hould be about nine inches ftrilcing, 

long, and It will vibrate twice betwixt each blow of the ham- ^^’^^ ^ * *^^*^*** 

mer; but if (ixteen pins are jput in the wheel, the pendulum 

muft be about three inches long, and will make four vibrations 

betwixt each blow. The pins for drawing tbte hammer muft 

be eight in number, and be fixed in a circle of about half the 

diameter of the aforefaid pins. The locking-plate is on the 

main wheel. The Aop is againfl the pins on which the pallets 

a6t> and may be difeharged by a flirt piece. 

As I have deferibed the model, I beg leave to point out the 
method of flriking a clock by the common pendulum, true fe* 
conds, without any additional pendulum or pallets for the 
flriking part* ^ 

De/dription, 

Fix a cantrite wheel with fixty teeth on the fame drbor with 
a fwing wheel of thirty teeth. Now fuppofe a ftriking part 10 
be made in the common way of makiog an eight-day clock, fo 
far as the pallet pinion, leaving out the warning and fly pinions, 

A crank piece muft be fixed on the pallet pinion, which muft: 
come into coiita6l with the cantrilc wheel, which is fixed oif 
the fwing wheel arbor. Then fuppofe the clock to be fet 
a going, and the rack dilcharged, the pallet pinion will make 
a revolution on every vibration of the pendulum, by which 
means a clock will ftrike fcconds as true as a pendulum vi- 
brates, which I hope will be conlidered as ufeful for the pur- 
poles I have deferibed, I alfo beg leave to obferve, that a 
great advantage arifes in both the above machines, from their 
not being liable to foul, as the ftroke is given by the Certain 
and regular vibration, inftead of the uncertain motion, of the 
fly.'" Its advantage likevvife depends on the cleannefs of the 
work ; and church clocks will be much benefited from the de* 
creafe of weight, 

1 am, Sir, 

Your muft obedient fervant, 

EDWARD MASSEYo 

Charles Taylor> Efq, 

Hanley, in Stqffbrdjhirc, 

Jan. 12, 1803; 
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5IMJP1E T«LEORAI»H. 


V. 

Defcription of a very fimple Telegraph, cmfrfilngof the Human 

Figure adapted to converfe at a Difiance 4)1/ meam of Signs •. 

AwMQNG the great advantages of which tliofc who do not 
enjoy fight are deprived, we may reckon telegraphy, ^ which 
it would be difficult to I’upply by anoliier fenfe. Such an art 
for the ufe of the blind would doubilefs be very iniperfe^. On 
the corytrary, the advantages which it alTords to lliofe who en- 
joy light, appear to me to be fo important, that it ought to be ren- 
dered more general, and brought w ithin the reach of all men. 
For this purpofe I haye offered foine notions on the tubjedl, I 
do not pretend either to be the firll, or the only one who has 
entertained Uicm : J even believe the contrary ; and, in this 
inftance, they will have that in common with telegraphy in 
general, v\hieh, though new in its execution, w^as not torn its 
invention j. 

* From a fmall pamphlet in Fiench, extrafltd fiom Memoim 
fur les Aveugks, Sec* 

t It is not extraordinary that the fame invention fliould have 
been thought of by feveraJ perlbns. Thus the notion of telegraphy 
may he found in the preface to one of the German works of the ce- 
lebrated Chr. Louis Hoflinan, a native of -Rheda, and phyficiau to 
the Eleftor of Mentz, which, however, docs not leflen the merit of 
the French inventor. A defcription of the telegraph invented and 
executed by Citizen Chappe, is found in the interefting work of 
Mr. Meyer, intituled, Fragmnte aus Paris, im, IF ten Jabr der 
Franzce/ichcn Republik \ Hamburg, ITUT. The author, who was in 
the telegraph office at the Louvre with Cit. Chappe, affirms, that the 
latter had made his difeovery before the revolution, that he commu- 
nicated it to the National Aflembly in 1192, and that the Conven- 
tion, qn the repoit of Lakanal, decreed, July 1^5, 17113, the efta- 
bliffiment of a telegiaphic correfpondence, under the direction of 
Citizen Chappe, as telegraphic engineer, A notion may be formed 
of the rapidity of the telegraphic coneipnndence, by the following 
example, of which Mr. Meyer was a witnefs. He fays, that 
during his prefence in the office at the Louvre, and at the appointed 
hour in the t veiling, enquiry was made of the office at Lifle, by a 
Jingle fignal, if any thing new had happened in the army of the 
north, and the anfwer, no, was received in 88 feconds. 
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Perfuaded of the importance of communicating our ideas at 
diftances too great for the voice or hearing, I have employed 
niyfelf in enquiries for a telegraph which fhould be at once 
cheap and fufhoiuntly perfe^f to be eafily ufed. 1 believe I 
have difcovered it ; nature herfelf has given it to all the world. 

This telegraph is the human body, iu branches are the arm^, Natural telc- 
which, vsM'th each other and with the perpendicular line of the 
trunk, may form a great number of figures, fufficiently diftinft 
to be readily feen, at confiderabic di fiances, by fimplo vifioii 
t or by the aflifiance of a telefcope. Il would ^ertainly be very 
I agreeable for two friends, living oppofiie to each other in an 
ejvtenfive place or on the banks of a large river, to be able to 
converfe together. Of what utility might it be to the inhabi- 
tants of open countries to have a method of communication 
which is at once fpecdy and requires no expencc ! 

I hope, therefore, that the generality of readers will foe with 
pleafure that a method of communication is opened to them, 
fufceptible of being varied and brought to perfection by them- 
felves. In the annexed P/tUe X. are found llic figns for all ihe Method of writ- 
characters in the alphabet, for the figures, and for the pundlu- the fi^inals. 
ation. To fimplify the writing of (hefe figns, the perpendicu- 
lar and, immoveable line, which rcprefeiits the trunk of the 
bi»dy, may be omitted, as I have done, only indicating it in 
fomc figns or charaAers by a point, as in the e and u; and to 
write them with more rapidity, they may perhaps be joined 
in the manner of fhort-hand writers. 

Three different pofilions of the right arm, and as many ofTelegraphlc 
the other, form the figns for the vowels. The right arm 
firetched out, and a little raifed, forming an angle of about 
45? with the line of the trunk, gives the fign which expretfes 
fl; the fame arm extended and more elevated, or horizontal, 
forming a riglit angle with the trunk, gives e; more elevated, 
and forming an obtufe angle of about 135®, it furniflies H The 
left arm extended, and forming an angle of about 45® wdth 
the trunk, gives us the fign loro; more elevated, or hori« ' 

zontal, it fignifies u; Hill more elevated, and forming an angle 
of about 135®, it gives y. 

It may be obferved, were it only to afiifl the memory, that 
a and o, whofe founds have fome refemblance in fever^l words, 
are indicated by the fame fign, and likewife i and which 
in the French language often exprefs but a fingle (btincl $ with 

th^s 
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Ttelegraphtc this difTerence, however, that the figns foi a and i are formed 

nfan ^ y ^y 

Iwo other vowels, e and u, are likewife indicated by the fame 
figt, but with the fame difference.' 

To form b, both arms defcribe an angle of 45®. To form 
c and d, the right arm is kept in the fame pofition, and the 
left arm isjatfed to the height of 90« for the firfl, and of 135® 
for the latter. 

To form the letters f, g, and h, the right arm is extended 
horizontally, and the three different angles of 45®, 90®, and 
J35^, are formed with the left arm. * ’ 

Td exprefs j, k or q, and I, the right arm is raifed to the 
height of 135^, and the fame poiiiions are repeated with the 
left arm as were employed for the fix preceding confonanls* 

To form m, the upper part of the right arm is placed in a 
^ horizontal line, and the form-arm is raifed at the fame time, 
fo as to form a right angle with this part. To defignate n, 
the left arm is placed iixthe fame pofition. To formp, both 
arms defcribe the preceding figure at the fame time. 

To exprefs the letters r, s, t, the upper part of the right arm 
IS placed in an horizontal line,, and a right angle is formed with 
the fore-arm, while the extended left arm fucceflively de- 
feribes the three different angles of ^5^, 90®, and 135®, 

For r, jr, and r, the fame is done wfth the left arm as was 
done, for tlie three former letters, by the right, which then 
forms the three angles of 45^, 90*^, and 135®. 

If it is intcmled to (hew tliat a telegraphic fignal is termi- 
nated, the two arms are withdrawn, fo as to form but one line 
w^ith the refi of the body. 

The right arm put at reft, fo that the hand is fupported by 
the hip, indicates the termination of a word. 

The left hand placed in the fame pofition, is the fign of a 
comi||| (,). 

The two arms put in this pofition, fignify a pdint and ^ 
* comma, (;), 

. pulling the right arm into this pofition, and at the fame 
time making the fign of n with the left hand, two points are 
itulicalcd, (:). 

By refiing the left arm on the hip, and making the fign of n 
with tlic right arm, a point is indicated, (.). 


By 
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By holding the right arm in fuch a poiition that the hand Telegraphic 
fliall be above the head, or touch it, the point of interrogation 
is made, (?J. ' . 

The fame motion petfDrtned with the left arm, furnilhes a 
fign for the point of admiration, (!). ' . 

The three (igns of the termination of a word, of a comma, 
and . of the point of interrogation, each combined with the 
three different angles made with the other arm, form (lie nine 
%ures. 

By putting the right arm at reft on the hip, and forming the 
three angles of 43®, 90®, and 133®, wilh the extended left arm, 
the ugns are given for the figures 1, 2, and 3. 

By refting the left arm on the hip, and making the fame 
three angles with the right arm, the figures 4, 3, anc^*<6, are 
formed. 

By bringing the right arm to the fign of the point of inter- 
rogation, and repeating the three angles with the left arm, the 
figures 7, 8, and 9, are formed. 

To indicate zero, (0), the two arms are raifed fo that the 
liancls (hall be above the head, or touch iL 

To exprefs 10, the figns of 1 and 0 are made without making 
either the fign of the termination of a word, or of a number, or 
that of a comma, between thefe two figns. To exprefs 1 1, the 
fign of I is twice made, with the affiftance of the fign for the 
termination of a character, or of a figure. To indicate 12, the 
figns of I and 2 are made, and foon : 10, 1 i, and 12 may be 
expreffed at pleafure, each by a fingle fign, by placing the 
left arm in the pofition of tlie point of admiration, and by fuc- 
ceftively forming with tlie right arm the three angles of 43®, 

90 ^, and 135<^. It would not be difficult to devife a great 
number of figns to exprefs 1 3, 1 4, 1 5, and many other numbers, 
each by a fingle fign. 

If it be intended to make ufe of this natural telegraph at the Mechanical ad.* 
diflance of one, or even of feveral leagues, or lo do without 
telefcope at lefs conCderable diftances, it is only neceflary to % 
add to each natural arm an artificial one, that i$ to fay, art 
oblong frame, of the breadth of a fiwt or thereabo 4 t, and of 
the length of one or more'yards. This frame muft bp povered 
with oiled filk, or any other fluff of a dark colour, apd muft be 
provided with a handle to .hold and direft it. Oup telegraph 
would here no longer be called nsturaf, but U is ^ill among 

•the 
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the sioft Simple of (he artHicial. I am of opinion that this kind 
of telegraph may be employed with very great advantage : it 
is fiinpl/e and cheap; it may be ufedjn all directions, and is 
removed with eafc. In this latter point of view, it would 
doubtlefs be well calculated for tlie formation of moveable te- 
legraphic lines, or what might be.called a flying telegraphy, 
.which in my opinion would be very iifeful in war, to keep up 
a quick and cgnltanl communication between the different 
bodies, and with the fixed and common telegraphic lines, A 
machine of eafy carriage, and calcuhited to raife a man to a 
-confiderable height, would, no doubt, contribute to render 
May be ufed by the fl)ing telegraphy more perfeCl. The telegraphs with llie 
b/daV/ frames may be ufed by night as well as by day, bv adding lan^ 
terns to them, as in the common telegraphs. One muft be 
placed in the middle, that is to fay, on tiie breafi of the perfon 
who forms the telegraphic fignals with his arms and the frames, 
onC at the handle, and one at the extremity of each frame. To 
prevent the perfon from being udecled by the vapours of the 
lantern in the middle, it fliould be placed at a fmall difiance 
before him; and when the movements are intended to be vifible 
on both fidcs, it w'outd be fiill belter to place this lantern on the 
Jit^ad, or to put one on each ftioulder. 

perhaps this kind of telegraph might be advantageoufiy em- 
ployed to cfiabbfli immoveable telegraphic lines, in ever) cate 
in which the telegraphs employed at prefent would be loo es- 
penfive. The fame telegraph might frequently ferve for feve- 
ral lines in differeut direClsoiib. By means of this telegraph a 
communication might be maintained, with little cofi, even in 
fmall diftricls, or in the provinces and departments, with ilie 
capital or the chief place, and the other confiderable points. 
Of vphat importance may it, be to be able to indicate Infiania- 
neoLifly conflagrations, inundations, or other events which re- 
quire fpeedy fuccour. 

It would be well to place the telegraph, or the perfon who 
< makes the telegraphic fignals, on a kind of ftool, to facilitate bi^ 
movements. Placed in this manner, with his arms and the 
frames he could make a prodigious number of figures, fuffi- 
uently diliinS not to be confounded with each other* 
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Account of a FuB refpeBin^ Water leafed in a Boiler rf Stone i 
with Olferraiiom, By Mr, J. C. Hornbloweh. 


To Mr* NICHOLSON. 

Dear Sir, 


T HOUGH it inuft be admitted by every one wbo has at- Fluids not 
tended to the critique contained in )our note on the 
ment'. of Count Romford, in )'Our firll volume * of the Philo- 
iophical Journal, concerning the non-conduCling power of 
fluids with regard to heat, ihat.it is an erroneous conclufion, 
and which feveral experiments, particularly that of Mr. 

Murray, have fince confirmed ; yet 1 cannot be quiet without 
informing the gentlemen who have fo conftantly oppofed the 
Count's dodriue, of a circuqiftance which accident brought Incident, 
forth on a very large fcale, about forty years ago, in the county 
of Cornwall, 


It had long been a defideralum in the mining interefl in Att(*mpt to re. 
that county, to reduce the confumption ot fuel in draining fu*!rptk>n^<5f fuel 
mines by the means of tleani engines, and every expedient in working 
ihat carried any tolerable face of probability was brought to a*®®™ engines, 
trial. 

Among the reft it was fuggefted, that as, in the fevcral Tiial to work 
operations of fmeltiiig the produce of the mines, much heat 
muft be carried off, from tlie intenfe fiies of their furnaces, 
which might be employed to fome purpofes requiring but a 
fubordinate temperature ; a refolution was formed by a com- 
pany of gentlemeni with Mr. John Wefton at ihe head of it 
(to whom mining was an ungovernable hobby-horfe), to eredl 
an engine on a copper mine in the parifti ot Camborne, and to 
put up a fet of furnaces fo attached to the engine that they 
might avail themfelves of this fuperabundant heat to raife the' 


fleam. 

To eftea this they had their engiae-boiler made of mafonry, A tlone boiler 
of what is called in Cornwall moor-ftone, well wrought and put 
togetlier with Aberthaw lime, which has the property of fetting heated by cop- * 

per tubes. 


♦ I. Page 291> Quarto Series.- 
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like the Dutch trafs ^;.and to convey the heat; two or three 
copper tubes w^ere placed in it from end to end, and the fur- 
naces connected to one end of the boiler, and the engine. at 
the other ; which, though it was k |>rodigaI way of faving 
heat, yet it Was competent enough to raife fleam for the ufe, 
of the engine in certain cafes. 

When theuatcr the bottom of the boiler was placed a cocky as ufual, to 

near ihe^ bottom occaflon' required, either when it was neceflary to 

gave water, but clean it, or in cafe it (hould be over-charged with water, 
little heated. vvhich I think was the cafe which brought the following fa6t to 
light; namely, that when the fire had bepn lighted, and the 
heat had to circulate through all this mafs of ftone-work, and 
the water brought to boil, and the engine had been at work 
for the' lirfl time, which is ufualiy attended with many unfore- 
feen delays and hindrances, the cock being turned, the water 
was not hotter than to admit the hand . without any painful 
Icnfation of heat. Many deep and grave hypotheles were 
formed on this extraordinary dilcovery, which, for the fake of 
the profetTion at tliis advanced flate of fciencc, 1 mufl foibear 
to mention. But at that period many a valuable (ruth had 
come and gone like a worihlefs mendicant, whom few' re- 
garded, and wlioni none would receive. 

The tubes were Xhe mofl flriking circumftances in the detail of this difeo- 
I'nd temperature downward (for the tubes were 

bad conduftwr. near tiie furface of the water) mufl be greatly accelerated by 
the condu£ting power of the fides of the boiler, and the agila- 
lion of the water in a flate of ebullition ; notwithftanding all, 
it mufl have occupied four or five hours to bring the lower part 
of the water to the temperature of 90®, or perhaps 100®; and 
110 doubt can be entertained but that they deemed it a matter 
of no confcquence as to the place of the tubes, fo long as they 
were covered with w'ater; believing with every body el fe, 
that the whole mafs would attain the boiling point at the 
fame time, 

# Hail the man who throw's if but one grain of truth into (he 
kale againfl popular prejudice or vulgar error; and nolwdth- 
flanding the Count did not obtain the extreme of precifion in 
this particular inflance, lie has laid the foundation for all the 
fubfequejit experiments wdiich have gone to confirm or reject 

5*^ This: I’me Is found on the beach on fome part of South Wales. 
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tlie pofition he advanced. Thi« I may be permitted to obferve, 
without the imputation of det ration from thofc whole labours 
and talents demand my refpe^. 

I am. Sir, • 

Your very obedient fervant, 

City Road, J. C. HORNBLOWER. 

June \\i 1804f.- ‘ 
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FaSt$ and Ohfervations tending to elucidate the Theory of GaU 
vaniftn. % A Correspondent. 

The pile of Volta has difclofed many new properties which General etFefts 
were not known to belong to the two powers of the eledtric 
fluid, for by its operation, two fets of ch'.mical phenomena 
are produced, differing eflentially froineach other, thereby de- 
termining the real or pohtive nature of each power. It has • 

introduced eledlricity as a chemical agent, and has (hewn us 
that it a6ls as fuch in its two-foid charadier very generally 
(hrougliout nature. Eledricity has hitherto been confidered 
moHly as an adventitious power excited upon the furfaccs of 
bodies, it is now kno^n to attach itfclf to, and to enter into 
combination with various fubdances. 

If the fpinal marrow of a frog be coated with tin foil, and 
the mufcles of the lower extremities be laid bare, if the frog, 
thus prepared be drawn through water, at the bottom of which 
there is a piece of filver, when the tin foil touches the liivcr, 
the limbs of the frog are thrown into Urong convulfions. If 
the tin foil be kept fteadily at the firft place of contadl, the 
convulfions foon ceafe; but if it be removed to the fmalled 
didanc^ from where it iird touched the diver, and is again in 
contadl with it, the convulfions are renewed with their origi- 
nal violence. The fame thing happens when the diver is con-, 
neded with the mufcles by means of a metal, though that 
metal touch the mufcle in a point, as when the water aSs as 
the conducting arch , 

Thefe experiments fhew' that there is a power in each afllgn- 
able particle of the metal w^hich excites the aftion of the mul- 
cles, and that nothing but the conladt of the metals (eems ne- 
celTary for the produflion of the effect* . 

It 
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If the power which excites the rootion of the mufcles be 
deflricity, it is in a ftate npt to be conducted from one parti- 
cle to another, for the fame efFed is renevkred • whenever the 
tin-foil comes in conta^ with another *^part of the iilver, how- 
ever contiguous it be to the one at 6rft touched* We find 
farther that the fuperficial particle does not take off the power 
of the one immediately beneath. 

It is thus, I apprehend, that the renewal of furfaces gives 
a permanency to the powers of the pile, and in proportion to 
the quicknels of fucceffionin the prefenling new. furfaces, the 
power of the pile is found to increafe. 

It is needlefs to explain ihefe appearances by the hypotheti- 
cal principle of Mr. Lavoifier^s oxygen, fince Mr. Volta has 
ihewn thafthe metals them feivcs are eledro-molors, even with- 
out the intervention of water, or the action of acids or alkalis. 
Taking it for granted then that the animal mufcles are a fpe- 
cies of eleftiometer, we may conclude that fome difturbance 
of eledr icily lakes place when two metaU are brought in con- 
tact, and a circuit is made. This difiurbance varies according 
to the fuhfiances employed, Mr. Volta has found this to be ‘ 
the cafe, for he has rendered this finall portion of ele£lricity 
perceptible by accumulating it on his condenfer. The pile of 
Volta accumul.ales the power which is called forth by the con- 
fafl of two metals, and enables us to apply it in fuch accu- 
mulated ftale in various chemical experiments. , 

One of the mofi firiking eflecls is the difengagement of two 
elaftic aeriform fluids from water, by introducing wires,' from 
which are produced the two flates of the eleiSlric fluid. Thus 
it happens that the wire conne6led with the zinc produces, 
when immerfjd in water, one gas, and the wire connedled 
with the fiiver or copper plate another gas. The properties 
of Ihefe gafes are perfedlly difiincl, and evince that the pro- 
ducing powers have peculiar effeds, for the water is common 
to both. What takes place from the wires in water at the ex** 
trtmitics of the pile is more or lefs apparent between the plates 
themfelves, where wetted paper is interpofed, for there the 
action of the gafes is to be feen in their effedts on the metallic 
plates. The efledt produced by the pile may be greatly in- 
creafed by arranging it in the following order; fiiver, wet 
paper, zinc, a plate of glafs. See. and by placing wires on 
each fide of the glafs, and putting thofe into water; from each 
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pair of wires the two airs will be produced. Might not Mr, Gcnerolfffc^i 
Wilkinfon's experiment of burning charcoal be in this inanncr 
greatly increafed in fplendour? 

In the profecution the prefent inquiry, I (hall efpecially 
notice the two different effeds produced in water by the wires 
of Volta's pile. It is known thatthefe two wires throw out 
two powers (imilar to what are called polilive and negative 
eledricity; and as water is common to both, l am led to con» 
dude that the two gafes are produced in one inftance by the 
union of one of ihefe powers with w^ater, and in the other by 
the other power and water, and to confider each gas as thus 
compounded, Tjecaufe we Jiave no es^idence of any otlicr 
power, principle or fub/lance being, acceffory to the produc- 
tion of either of Hie gafes. Volta’s pile caufes combullion in 
atmofpheric air, and therefore vital air is abforbed; it caufes 
another fpecies of combudion in vacuo, becaufe the .two prin** 
ciples of fiiearefiipplied by it. V^olta’s pile does not ad in 
vacuo, becaufe the refinance necelfary to accumulate the 
powers is withdrawn in the fame manner as the Leyden jar 
does not charge in vacuo. 

If the gas wliich is produced from one of the wires com- 
municating w ith the pile in water be united and inflamed with 
the other in a jud proportion, the water which is common to 
both is re-produced, and common fire is generated in great 
abundance; now as wc have had no evidence of the prefence 
of fire till this point of time, does it not appear tliat thefe two 
principles which are thrown out from the wires of the pile, are 
by their union transformed into ordinary fire, and docs it not 
appear in this experiment that ordinary fire is generated by and 
compounded of thefe two powers ? 

Lavoifier has triumphed over the friends of Phlogidon. lie 
overturned a fydem which was built upon the afl'iimption of a 
principle, upon a mere name of hypothetical entity, endued 
with attributed or imaginary properties. But in the place of 
4he fydem he dedroyed, he has erected one of his own. 
he not built upon the fame weak foundation with his late ad- 
verfaries ? Does not his fydem red altogether upon the alfumed 
didinft exidence of things, the didin6t exiftence of wliich can- 
not in any way be evinced.^ Do not all bis folutions of chemi- 
cal phenomena depend on fuch affumption i May not all thefe 
phenomena be explained with equal eafe, nay more fmplyr ^ 
by referring them to the action of known agents ? 
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It we examine Mr, Lavoifier's theory of combuftlon, wo 
iliall find that it depends upon the affumption of a principle 
whofe exiilence has never been proved by dire6l experiment. 
It is the union of the bafis of oxygen gas with the combuftible 
body which in every inftance is the caufe of the combuftion. 
We bai^e feen that this gas is produced by pofitive electricity 
and water, and we conclude that the ponderable part of this 
gas is water, becaufe we can perceive the agency of no other 
principle or fubllance, Tlie fimple condenfation of oxygen 
gas, according to Mr. Lavoifier, occafions the evolution of heat 
and light. But little heat is excited by the mechanical conden- 
fation of this gas; but we find that when a chemical union 
takes place between a combuftible and the gas, a great portion 
of heat and light is difengaged. 

The accenfion of charcoal and metallic bodies by the gal- 
vanic battery, even in vacuo, feems to fliew that the electri- 
cities thus produced arc the peculiar agents in the phenomena 
of combuftion. They feem not only to be the exciters of com- 
buftion, but they furniflii with water thofe gafesby which com- 
buftion has been conceived to be upheld. 

The theory of the Lavoifierian fchool, of the combuftion of 
hydrogen gas, in conjunction with oxygen gas, is as follows : 
'' When both gafes are mixed at a lower temperature than that 
of ignition or red heat, the attraction of their refpeCtive bafes 
to the caloric is, in that cafe, ftronger than their attraction to 
each other, and therefore they arc not decompofed. But in 
the heat of ignition, their bafes, namely conente oxygen and 
hydrogen, again atlraCl each other more ftrongly, and hence 
they unite to produce water; and both the caloric and light 
by w Inch they are retained in their aerial form, are again dif- 
engaged from them, and conftitule the fire/' 

Now where ij; the evidence of the heat and light being ne- 
ceffary to the formation of ihcfe gafes, when they are produced 
from the wires connected with the extremities of the pile, and 
‘placed in water? Alfo during the oxidation of a metal in the 
moift way, the hydrogen difeharged is at firft very hot, fo as 
to beat immoderately the tubes ufed in collecting it. If the 
condenfation of oxygen gas be the caufe of the production of 
heat and light, how comes it that charcoal and nitre deflagrate 
together with the production of fo much light and heat, although 
the ccynpound formed, HaraeFy, carbonic acid ga«, 'occupies fo 

much 
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Tftuch more fpace Ilian the fubftances from which ills formed? Ocwral effects 

Does it not feem an affiimption to fay that the two conditions 

of oxygen in the aeriform ftate, and oxygen in the folid ftate, 

as in nitre, fliould hold the® fame quantity precifcly of heat and 

light? This fa6t difproves the opinion that the production of 

heat and ligiit is commenfurate with the condcnfation that takes 

place in combuflion. 

An eftablitlied law of chemical affinky would be reverfed^ 
if oxygen, when in combination with another fubftance, wert* 
to have a greater, or even the fame attraction tor the matter of 
heat as it has wdien oxygen is fimpiy combined vvifli the matter 
of heat. 

There are many inftances of combuftion, deflagration, &:c. 
wherein the compounds formed feem to hold moreheaT in ilielr 
conipofltion after ilian before combuflion. When gun-powder 
IS inflamed, does not the production of fleam feem to that 
a great quantity of heat is generated during the exploflon. It 
the matter of heat was held to the particles of the component 
parts of gun-power, in confequenre of their great capacity 
for containing it, fliould we have any reafbn by analogy tofuf- • 
peCt tiiat the eIcCtric fpark w'ould entirely reverfe tlie order of 
the exifling atlraClions? Have we not evidence of the accu- 
mulation of one power of the pile in nitrous and muriatic falts, 

Lr in the formation of their acids we do not find combuflion 
to be neceflary, and there is no known expenditure of ihii 
their igneous principle. Thefe are the falls which caule the 
combuftion of inflammable bodies, and burn them, in confe- 
querice of their both containing igneous and inflammable prin- 
ciples. Thus does it appear that fire is generated during com- 
biiflion. 

From all the obfervations and experiments I have made on 
tliis fubjea, I conclude that water is flili to be confidered as a 
Ample fubflance, that its two aflumed comjmnent parts are 
non-entities, that fire is generated in every fpecics of com- 
buflion, whether by acids or ollierwife, and ihat heat is gene- ' 
rated in the lungs during refpiralion. 1 lake the liberty alfo 
to fuggefl, that the admiflion of the liypolhelical fubflances of 
the Lavoiflerian f^flem may have retarded the progrefs of tci- 
ence, by diverting the mind from real objefls. Analogies 
drawn from imaginary data mufl tend to perplex and confound, 
an4 thus do names anfe without exifling realities. Perhaps it 

would 
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would be as proper to quellion tl»e exiflence of azole, if oxy- 
gen and hydrogen were to fail, as it was (o admit it, from the 
iuppofiiion of the cxiftcnceof thofc twofubfiances. 

A CORRIlSPONDENT. 


VIII. 


Ejj)!^rimtnts with ihe FMBric Pile, />;/ Mi'. JUltci'^ of Jem. 

Comm uni cated hy Mr. O k s t e u .* 

While the great invenfor of the elc61ric pile was proving 
tlu‘ iilenlity of galvanifm and ek ciriciiy, many of the pliilolo- 
pliersj^f Germany were biilicd in the fame purfuit. On this 
fiihjed the celebrated Ritter undertook a very cxjLenfive feries 
of exporinicm*;, Iherorults of which are fo remarkable as to 
merit attention, even after tlic publication of the labours of 
the philofopher of Pavia. 

To compire ?al- order to compare galvaniiln properly with ele61ricity, 
Wiirn with four dillbrcnt phcnomci'a are to be ciifllngiilrtied; the kind of 
chemical aclion, fpark, and (liock. 

the kind, chc- ' As to the kind of eledricily, it is known to every perfon, 
fpark and fliock cleelrical polcs, one pofilive, the other 

1 . Kind. negative. On a more attentive examination we difeover, w'hat 
a* w'as pot difficult to forefee, that the refpedive intenlittes are 
negative pole: Rrongeft at the extremities of the pile, and regularly deercafe 
and the intenfs- from ihe extremity to the centre, where the inteniity is at its 
Sfy^frorn tn” minimum. But it was never yet I'urpcdtcd, that the whole pile 
exrejnitics to the becomes negatively eiettritied, when a communication is made 
BiTtib'e whole ^^dween the pnlilive pole and the earth, by means of fome con- 
pile becomes ne- dueling fubflance; and on the contrary, the whole pile be- 
gative, when the pofilive; when the eledricity is abftrafled from thene- 

made to com- gative pole. We have here a phenomenon, that (hew’ s the 
mumcate with ^l^^of el'eclricity to bo fiill in its infancy : When the ftale of 
means of a^con- changed, its chemical aflion is not deftroyed, 

dudor, and viSr O^Pcontinues as before. This fad is peifedly confiftent willi 
Y^^thrt change augmentation of the chemical aclmn of the pile, on the 
in the Bnd of addition of falts, acids, or alkalis, to their wet ftrata, in which 
iite ** eledricity remains conftaiUly lite lame as when 

aflion. fimple water was employed. 

A chllatenal fad 

PfyJjue, December, 1803, Vel. LVII, p. 401. 

adding 8 €iitU to Thc 

the water without changing the kind of elcdrlcity. 
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The afTertion of Volta, fince repeated by Van Marum and 
PfafF, that the electrical pile charges a jar or a battery inftan- that 


taneoutly, requires fome limitation. 


the pile changes 


With regard to common files, theaflertion is true: but 
the pieces of patteboard, inflead of being thoroughly wetted, This is true with 
contain but very little moifture, that of the damp air for ex- 
ample, the aClion takes place much more flowly. At firft, in- partebomds be 
deed, the aClion is ftill tolerably prompt, but in proportion as 
the pafteboards lofe their moitture, the adion becomes gradu- cha. ged moie 
ally flower; fo that a pile of fix hundred pairs of zinc and cop- 

r 1 • j- i 1 n ^ . rr. ® 

per, uled immediately after it was made, was ten or fifteen 600 paiuwas lo 
minutes charging a battery of thirty-fix fquare feet to the fame *5 mi»iutcs 

1 L -I IJ I. *1 * n . /I chargin£ a bat- 

degree, Jp* which it w'ould have charged il mfrantaneoufly, ^6 
fiSd^Tt been confiruCled with pieces of pafteboard tliorcw^hly t^leh as it 
welted. Each of the wetftrata too may be compofed of a i^ftantanemin^*^ 
piece ol* glafs, armed on each fide with wet pafteboard ; anti with th« roughly 
luch a pile of fix hundred pairs would require twelve hours to pofing* 
charge tlie battery to the fame degree, as would be done by a giafs armed w»th 
common pile, with a folution of a fait, in an imperceptible ^ , 

fpace of time. The law of this retardation therefore is, that of metais, Uie 
the aClioii of a pile is more flow, in proportion as it is aworfe 

‘ * * pioaatted to 

conductor* twelve boms. . 

Ritter has made a great number of experiments in particu- 'I heaftiu^oithc 
Jar, which prove, (hat the ftate of the pile, 07 i all or6«y?r;/iy, 
obeys the fame laws, as that produced by the electrical ma- tu its cun- 
chine; but wc cannot liere enter into particulars, without ex- Kiftcr^iMs^^^ 
feeding the bounds allowable to an abftrad. proved b) many 

Jt is a well known Taft, that eieclricity produces the 
change in water as galvanifm. Ritter has tliown, that pofitivc the pile ubevsthc 
elcif^ricity, likepofuive galvanifm, difengages from it oxigcui ^ 

gas; and that negative clc6lricity, like negative galvanifm, d if- as thjt pr. duu'd 

engages from it hidrogen. aMrmrai'"^* 

Inquiries into the a«ftion of the pile on metals have taught ,1^1011. 
him, that its negative pole difpofes them to combine with the CAivdn.fm and 
, Jiidrogen of water, as the pofitive pole difpofes them to com- tht lame 
ov/. ^ine with oxigen. The hidrogenation has different degrees ch.^ngein 
I .witbjrefpefl to the fame metal, as well ns the oxidation, c^-* 

■' ver with a large quantit) of hiclrogen afTaraes the ftate of ga^: t/ic^tci tiom It . 
V^ith a fmaller (juantity it remains (olid. He alfo found, tnai 

electricity does not produce oxigenalions and hidrogtmatioiis div^en. 

S ^;in the humid way alone, but in the dry way alfo. ' The oxida- 
f\ Vo L . VIII. — J ULY, 180 K N tlbli dlfpbti^ UKUh to 
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coimbinc with the tlon produced by the pofitive pole is eafily obfervable. No^- 
hidrogcn of thing more is neceflary, than to arm it with a leaf of gold, and 
fitivc with its the negative pile with a bit ot charcoal ; when, on bringing 
Th^.^^h’d 0 ena contaft, the gold leaf w^l burn with a bright flame, 

th)if of and the charcoal remain untouched. If the charcoal be placed 

has different de- Jn contact w’ith the pofitive pole, and the gold leaf in con- 
thdr oxigai!-” charcoal will burn, and the gold 

lion. melt. Tlie hidrogenatiim produced by the negative pole is 

drog^nated te' * diftiiidt, fo that it is feldom perceived: but fafts may be 
comesagass lets adduced how'ever, that prove its exigence. If a little veflel 
Gal^anffm]^^^^ plaiiiia, filled with mercury, be placed in contafi 

drugenates and with the negative pole, on touching the furface of this fluid 
faTs^fn'the dr*^' pofitive conduflor, we obtain a point or circle 

way alfo. of a ^wdef vcTy different from the black oxide of mercury, 


way alfo. 

If the pofitive which is produced when the mercury is placed in contad with 
bearmed*with° pofitive pole, and touched with the nr^gative condudor, 
gold leaf, and the The ‘ oxide produced in the latter cafe arranges itivlf in the 
bj?of ch^rcoaC cqual to tliofc produced by j)ofilive clec- 

on making the tricitv with the powder: and the circular figures on the mer- 
fcaf'wlll bum negative pole are likewife equal to Ihofe produced 
with a bright by the powder eledlrlfied with the negative condu6lor. 

flame, and the jjj ^ pjjg jjjg ^hich are not made to communicate 

charcoal remain ^ r i » r i n ii* 

unaltered : by means of a conduflmg fubfiance, the chemicaladlion of the 

of the fwo*b(^c compofiiig it is very unequal. The plates of zinc are 

verfed, thechar- ox'ded lefs in proportion to their diftance from the pofitive 

coal will burn, pole; fo that thofe nearefl the negative pole have frequently 

me’t! ^ traces of oxidation, and feem rather to have been prote^ed 

The hiclrogena- from the a6lion of (he -water by which they are wetted, than 

tindl”*^ but i/' action of the pile. T'liis may be rendered ftill 

mercury, in a more evident by placing every fifth pair in contadl with an iron 

platiiw^bep"aced Other end of which is plunged in water, , In this 

in contadt with experiment the oxidation of thefe wires will be in the inverfe 

* ole^ami*rf r diftances from the pofitive pole; in the centre the 

facetouehed by wire will not be more oxided than another Amply plunged in 

aconduftor f“om water for an equal length of time, and all the wires l:«yond. 

/j!ot*ofchcie 0 ^ be flill lefs oxided. Hence it is evident, that ao^tbef/;^ 

a powder difi'er- action, the reverfe of oxidation, has taken place. ' ' 

b'ackoTidt*^ the clFt’Cls of the pile, its action on the human body 

wlMchisprodu- has been lead examined. The lliock, or rather palpitation, ‘ 

cedutider tbe that it excites, has been confidered as too fimple, to be fiaW‘ 
oppofite Circura- . ^ , « . « - . ' , i n n „ ^ ^ k 

ft»nce., will be je^ed to Una inquiry; and the flaUi, as well as its adion on:^,v 
found oa|he * 

fuifacc. s 
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the tongue, has drawn but flight aitenlion. It is true ihefe the latt r cafe 
inquiries, like all others rduiing to organized beings are very arranges iirdf in 
difficuh, particularly when they concern an a£kion that is fre- ft»rs, as when 
quently injurious to the living fubjedt. Ritter has more than n,afhine^ 
once paid for the following difeoveries, by long and even dan- livt )v ; and the 

g,™. 6.. .filing ^ ^ Si'ji.'r™. 

It is well known, that the fkin, being a bad conductor, muft ilmblethoi. r**®- 

be wetted, to make it a good one: it islikewife found in prar- •v- e'cc- 
“ ^ tiiivin** fhe pow* 

lice, that a furfliceof confiderable extent mufl be wetted and dci nc-g.uively. 

arnied with metal, to liave all the p‘>flrbU* effecl of a pile. 

The reafon is not difficiiK to difeo' er, though it uaay lead to commun cate by 

many i^nportant confeqiicnces: we have only to advert to the nlc^ns of a con- 

known fad, that coiuludors can only convey a ot 

eledricity proportionate to their furface; whence it R>riows, tl’,c» ih.ita is very 

that, to produce the grealeft elfed, a confiderable extent *>1 ^ 

tkin inull be made a good condudor. If one of the furlace'- oxided i< fj »n 

wetted and armed with metal, which is touched by the con- 

dudors of the pile, be larger than the other, the fiMifation i** from the p. litive 

lefs diflind than that which takes place on the fmaller, wlierc 

there is a more perceptible, and often painlul lenfation : fo that tive poll* appra^ 

we are inaftefs of the magnitude of the effed (hat we would ^®hjve bet n pro. 

produce on any part of the* body, a very important circum- 

Hancc in employing galvanifm medicinally. If ev- ry fifth 

The following is an application of what has jufl been faid. [a^,^ vvVh a "ron 
jAII the difference between the (hock obtained from the pile, wm- c.iinmuni- 
and that received from ajar, ariles from the dlfforenl fialcs in ^ . 

which we are when w'e touch them: it a very large pile be dation of rie 
touched with dry hands, w^e experience the fame (enfalion, as "''!l m 
if we had touched a charged jar; on the contrary, if witii 
hands thoroughly welted and armed with metal we touch a P'^fnivc 

jar previoufly dilcharged by dry hands, we receive a (hock 4ir« Vi:"not 
flmilar to that of (he galvanic pile. fc- mo.e .jx.di d, 

Ritter reduces all the efleds of the pile on the animal body 
to expanfions and conlradums. By the pofitive coiuludor he w^ur, ani the 
has made feveral parts of the human body atliimc a greater j 

bulk; and by the negative he has made the farne^ parts con- will be^pref , ved 
tradl. When the tongue is brought into contadl with the po- fromoxi- 

litive conductor, applying the negative to fomc oilier pan Spar 

of thp body, and they be all lett a few minutes in this flate, a iImik. 
little rifing isprodiK vd on the tongue: the negative conductor, *o”the 
placed in contact w'ith it in the fame manner, produces a little hurr.aji body ha$ 

•N2 • 
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It ismfaamoftdepreffion. If ihe wet hands be kept a few minutes in con- 
diffinilt, vvith the poles of the pile, the pulfe of the hand in con- 

brought on him- With the poiili\re pole becomes lenubly lironger, and that 

fclf long and Qf tjjg hand which touches the negative pole weaker. Mr. 
of illnefs by hi* Ritter has given us many particularsion this fubjedl, and is em- 
experitnents. ployed in making additions to them; but we (liall content our- 
form^good^^ .felves with obferving, that theexpanGon is followed by a fen- 
condudtor, muO; fation of hea(, the contraction by a fenfation of cold, 
wid'thifto’acon- aCtion of the pile on the organs of fenfe is modiGed by 
fiderable extent, the particular nature of each; but it is remarkable, that the 
of a pile produce in fome fort the two extremes 

If the ikin be of each fpecies of fenfation. I have already obferved, in the 
wfth^m ”nTn™*** ^ Ritter’s difeoveries on light fome time 

two places, and ^go, that the pile produces in the eyes thofe red and blue co- 
touched with lours, ' v. hich are nearly the extremes of thofe of the prifm ; 
the^pihe,^”hc^™ difficult lo diftinguiffi the violet from the 

lenfation on the blue, undoubtedly we Giould have nothing to with in this re— 
irmoftperw^- experiments, the eye in the poGtive Gate, 

lible, and often while it fees every objeCt of a red colour, fees them at the 
hence we can larger and more diftinftly ; in the negative Gate, on 

command the the contrary, it fees them at once blue, frnaller, and lefs dif- 
niagnirudc of ufually appear. 

would produce ^ o\is the expanlive power of the pofitive pole, and the con- 

on the body. trading power of the negative, feem lo exert their adion here 
The difference i-, 
between the Iikewite, 

ihock from the The tongue is equally affeded by the pile ; the acid taGe 
from the jaif produced by the pofitive condudor, and the alkaline by the 
arifcb from the negative arc fufficiently known. 

ftateinwhichwe ^1' negative condudor on the nofc is an am- 

touch them. If moniaral fmell ; that or the pofitive is a depreffion of the fen- 
Ability of the organ, fiindar to what is produced by the oxi- 
handl* we ro- genated muriatic acid. 

ceivea fmjrt q^hc ears, touched by the pofitive condudor, hear a grave 

negative, a found more acute. 

ts||»d armed Thefc experiments require much care : -to repeat them pro- 
t^hTj^’arf! ?*“'■'>' if is neceflary to read the deferiptions at large, which the 
charged previ. author has given in diGerent trads, where the particulars are 

ouriybydry minutely detailed, 
hands, we tcei •' 

the fam.; fenfa- 
tion as from the pile. Ritter reduces all the effect of the pile on the body to expaniion and 
contia^ion; the pofitive conductor expanding, the negative contracting the part The'pulfe 
is made ftronger by the pofitive conductor; weaker by the negative. The expanfion is fol- 
lowed by a fenfation of heat, and*z;;Vt? verfa. The aftion ot the pile on the organs of fenfe 
depends on the natur^* of the organ ; but the two poles produce the ext. ernes of the fenfation. 
The eje in the pofitive ftate‘fees objeCti red, large, and diftinCt; in the negative, blue, fmell, 
and moie obfcurc. On the tongue the pofitive pole prbdiices an acid tafte ; the negative, an 
aJ^aUne. In the nofe the negative produces an alkaline fmell; the pofitive, that of oxigenated 
dcid. ia the ears the pofitive produces 4 grave found; trie negative^ an acute. 


ceivc a fmart 
fhock; but if 
witjl^^bands w'ct 
tskiud armed 
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I X. 

Account of a Machine fyr laying Land level. 

By Mr, Oavid Charles 

This fimple machine, tvhich is the invention of my Steward, Account of a 
and of which I have feen nothing fimilar, appears to 'ne 
necetfary, even in the mod fertile pans of England, vvhcie 
the new fyftetn of drill-luifbandry has been introduced, or 
even where there is any attention to the wade of lime, or to 
the eafe of cattle in the a6t of ploughing ; in order to get rid 
of crtjpked or unequal ridges, without either a dimmer fallow 
by crofs ploughing, or elfe by frequent repetitions of plough- 
ing in the winter and fpring, which the humidity of ounclimate 
will notallow in every kind of foil. 

I reduced fourteen acres of land lad fpring to a perfefl 
level, where the crowns of the ridges were above two feet 
higher than the furrows, and where they were crooked and of 
unequal breadths. Six acres of this is now under turnips, a 
crop that gives fudicient time to ameliorate the iinder-drata of 
foil that had perhaps never before been expofed to the in- 
fluence of the fun and air ; and by the adoption of the North- 
umberland mode of fowing that root on dunged drills, it is 
almod immaterial where the upper drata is, provided the 
feed vegetates, as it foon dnkes into the manure, and rapidly 
flouridies^ 

My chief fuccefs, however, has been upon a field of eight 
acres, which Jay in the unprofitable (late already deferibed. 

This land, which is a deep clay, and which had produced 
a crop of wheat from an old lay fad the former year without 
any manure, was winter ploughed, and lay in that date until 
the leveller was introduced the fird dry weather in April. 

It was preceded by two horfe-p loughs, taking perhaps a fquarc 
of an acre at once ; thefe loofened the foil the depth nt a 
common furrow, and twice the breadth aen N tlie ridges^ 

The eveller tbllow^jd, drawn by two oxen and two hortes, 
wdth a man at each handle, to prefs it down where the weight 
jis to be removed, and to lift up the body by the handles 

♦ From the Tranfaftions of the Society of Arts, who rewaidifd 
the Inventor with theii fiiver medal. The communication was made 
by Lieut. Col. Hardy, of Weflmead, Carmarthcnfliire. 


where 
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Account of a wlierc il ift to be dtfchargeri. Thus four one driver, 
rngTnd IcTeK eight.head of calilc, will more effcdually level from half 
an acre to three roods in one day, accordiiig as the earth is 
light or heavy, tlian iixly or eigiity rfen would accomphfli- 
w'ith barrow'j and fliovels, &c. even with the affiftance of a 
plough. In fandy ground where the depth of one furrow 
will bring all to a kvel, as much will of courle be done in 
one day as two ploughs can cover ; btit iny ground required 
to be gone over fcvcral times. After this held w'as levelled, 
the backs of the ridges, as they are termed, which were 
Gripped of their vegetable mole), were ploughed up, the 
furrows not requiring it. They were alfo harrowed, a^d the 
field copioufly manured with lime compoft ; harrow'ed in, and, 
broke ir^lo nine-feet ridges, perfe6lly ftrait, in order to in- 
troduce Duckit's drill. It was fown under furrow', broad- 
ciili, the laft of it nevt until the 13th of May, and was cut 
flown a rcafonable crop the 4lh of September. I am now 
thraQiing it, and a fample (hall be fent, as w'ell as a return of 
the eight acres if necelfary. 

The field now lies in proper form, well manured, with tlic 
advantage ol a fair crop from heavy tenacious ground, with- 
out ioliiig a feafon, and in a year by no means favourable. 

I am well aware there are many fliallow foils, wlicre it may 
be hazardous to remove the enriched furfacc, and truft perhaps 
one half of your land for a crop thiit had never before been 
cxprd'ed 10 the atnuTphere ; but whele the foil is fufficiently 
deep, or )ou have good underrftrata, and' there is manure at 
band to coire6l w dial is fuur from want of expofure and tillage, 
it is evident born this CApcniiient llial no rilk is run. 

To avfud ihc expence of a fallow', and to lay out ground in 
fliait and even ndges, even where drill hufbandry is not 
pra^lifcd, fiiould be objeds to every rational farmer. But 
where the new l)flem is intended to be adopted, it beedmes 
inriirpciii'abis iicvcflary. In laying down lawMis, parks, 

^where luriow s are an eyefore, or places inacoetiible to wheel 
carnages from their decliviiy, and from which earth is to be 
^cmo^ ed, it will be found equally ulcful. 

Should I he fociety conficler the inventor, David Charles, 
worth) of any renumcration, honorary or other wife, it will be 
gratefully acknowledged by 

Your obedient Servant, 

Wepneadt Jan. I, 3S03, JOShBH HARDY. 

^ Certificates 
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Certificates from Mr, Owen Edwards, of Brook, and Account of a 
Thomas Bynan, carpenter, of Weftmead, accompanied the 
above letter, confirming the ftatement made herein. 

Defeription of the Machilht for laying Uneven Land kvel, 

invented by Mr, David Cha RLES.-*-P/f/te XI. Fig. 1,2. 

Fig. I .—A, Part of the pole to which the oxen or horfes 
M’hicli draw the machine are faftened, and w'hich is attached* 
to tile machine by a pin at B. 

CC, The two wheels-, fliod with iron, which run upon 
tlie axic D. 

EE, The upper frame- work ft' the nia^chinc, extending 
from tneaxle to the extremity of the handles FF, and fccured 
firrnl) by the crofs pieces. 

GG, The curved iron Aiders of the machine, which may 
beraifed or deprefied a little by means of the pins H H, which 
pafs through holes in the wood-work, and alfo in the iron 
Aiders; thefe Aiders form one piece with the back iron feraper 
I, in the mannermore fully explained in Fig, 2. 

K, The wooden back of the machine, which Aiould be 
made Arong, to refiA the weight of the earth when colledled 
therein. The iron Icrajicr Aiould be firmly fecured to this by 
ferews and iron- work. 

LL, The wooden fidcs of the machine firmly coniiedled 
with the back and frame-work, in order^ to affiA in collecting 
the earth to be removed. 

M, A ftrong crofs piece into which the ribs which fupport 
the back are well morticed. 

ptg, 2. — K, The interior part of the back of the machine. 

I, The iron feraper, Aiarp at the bottom, and firmly ferewed 
to the back of the machine. 

GG, Parts of the fide irons or Aiders, Aiowing the mode in 
which ihoy are united with the feraper I. 

M, The CTofs piece above deferibed. 
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EXPERIMENTS ON MAGNETISM. 


Experiments on Mat^nctifin; iy Ritter, of Jena. Com- 
municated hi/ Dr. Ousted, qf Copenhagen*, 

The phenomena ^ThE phenomena of magnetifmjiave frequentl)^ been com- 
andeicauc'ity with (hole of ele^tricily, and many fa£ls Teem lojuftlfy 

have ofien b'*{'n the comparifoii. Thefe facts, however, are neither nimierous 
wc*waliuafts! fuflicicntly conclufive, to compofe a complete 

theory. A feiics of experiments, exhibiting the magnetic 
needle in ail its relations to eledricity, at prefent better known 
by means of the pile, would undoubtedly throw much light on 
Ritter hns infti- a fubjed heretofore fo obfeure. Ritter fell the importance of 
tutednewinqu!- undertaking, and began frefli inquiries concerning 

rie«3 on the Alb- <r • r * ^ ® 

magnetifm, with the fame ardour and fagacity that have ever 

Ilis expeiimcnts diftingiiithed his labours. Though thefe experiments did not 

anfw7r ”bu?rx. anfwer the lull extent of his defigns, they notwithftand- 

hibin'dmanyin- ing exhibit a falricient number of interefiing fads to excite the 

tcrefting rads, curiotiry of every natural philofopher. 

A magnetic Mr. Ritter’s firft experiments with the magnet w'erc on 

mber notlnag- found that a magnetic iron wire, with another not 

netic, ixuLcil magnetic, t xci ted a galvanic palpitation in thefe animals, Pre- 

£alva;nc pjpica- f^.^tly be obfcrved, that the fouth pole excited ftronger palpita- 
tions m nogs j . , 1 o r I 

the fjuih pole ti'ons, and the north pole weaker, than the iron not magnetic, 
more itr in^ly, ]{ iving conftantly noticed, that the metals mod fufceptible of 

th'' riO'lh IcIj, ■ I • • I 1 n n 1 ■ . 1 • /- 1 » 

than iron not oxidation excited the itiongeft palpitation-?, lie inferred, that 

inagnet'i. ihe Couth pole potTefTes a greater affinity tor oxigen than fimple 
Ht/nce he infer-, i .i .i i i r 

red, that the 

fouth pole has a This fiippofition he confirmed by means of feveral chemical 
tor^nc^ger"*ihc placed a magnetic iioii wire on pieces of glafs 

jiorih, Icfs, in a plate oj’ earthen ware, and poured upon it very weak nilric 
riiis c mfiimed p^,|g attatlced by the acid much more 

l)v expi-ninent. i i r r 

Magnetic -ron powerfully than the north; and was loon furrounded by a de- 
wires being poll t ion of oxigen, the quantity of w'hich greatly exceeded that 
the other pole. 


placed in wealc 
111 trie aci 
A)uth pole was 
xnoft oxideJ. 
The fouth p ile 
magnetic 
wire being im« 
mci-fed in one 
Malof water, 


The different oxidability of the magnetic poles is very well 
e\lnb;te(i likewifc, by taking three Cmall bottles of equal fize, 
filled with water, either pure or flightly acidulated, and putting 

* Journal de Phyflquc, December, 1803, Vol. LVII. p. d0(>. 


into 
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into one the fouth polar end of a magnetic wire, into a fccond the north pole 
the north polar end of a fimilar wire, and into the third the end an^the 
of an equal wdre not magnetic : the fouth pole will firll begin end ot a fimple 
to depofit oxide, the uwroagnctic iron a little after, and the pole*^ ’ 

north pole laft. This experiment requires confidcrable care, firft Uepofiu ox- 
Tlie furfaco of the water mud be covered with very frefli oil J”- the 

•' n /i r.) pole laft. 

of almonds, to exclude all aocefs of air. Care mull be taken Thfs expeii- 
too, that one of the bottles is not more expofed to the tun k'^mics 
than the other?, beeaufe light accelerates oxidation. Ritter c lut.onl'^ 
convinced hirafelf of this by dire6l experiments ; expecting twfi Air -i.uit b-: ex- 
iron w'ires in water to the fun, but covering one of the jiljia* 
with ^)Iack paper, when that in the phial left unn'vered wa> Jei.itf . oxida- 
oxided much the more quickly. 

If iiifufion ol litmus be fubdituted inftead of the^water in If ir.ruiion of 
the three phials in the preceding experiment, the relative oxi- 
dations will be the fame; but they will be attended with u nauans wi'l be 
change of colour, fliewing, that an acid >*5 produced prop()r- 
lional 10 each oxidation; fo that the fouth pole not only un- porti.M> tocjch 
dergoes the grealcfl oxidation, but likcwife reddens the infu- 

o o ^PP DV tllC> 

fion of litmus moft The aflion that lakes place in this ex- change of co. 

periment is very feeble, and ficqucnlly je(|aircs a week orh||»|* 

more to produce a diflindl efF'£l; and indeed (o ai celerate if 

fo much as this, it is ncceflary to add, prcvionfly to the infu-aad to accelerate 

fion, as much acetic acid as will incline it to red, without 

completely changing its colour. The infufion reildtmeit in ihouia bi- added 

this experiment refumes its blue colour on expofure to the air: 

but we inufl not hence conclude, that the acid prodm erl b) thus reddened 

the adion of the magnet is very volatile, for infufioii of litmu^ 

reddened by phorphonc acid, or any other, exhibits the lainCfiJre to th/air: 

phenomenon. h js the 

The following experiment exhibits fome things peculiar, 
and tlierefore I (liall give it more at large. It lias not Ik cii f ther acid, 
repeated, bdt (he harmony of its refults is in favour of its ac- 
curacy. Sixteen magnciic wires, of equal fizc and power, 
were placed in fix vciTels, all equally full ol a mixture of one^ 
part nitric acid and thirty-fix jiarts wafer, in the following 

* Ritter Ins rrmarked, that the oxidation of zinc, and feveral Ritfcr nnd Jager 
other metals, in pure produces an acid. Mr. Jager, a ce- |be^( xTt'o'^of 

lehrated phyfici'an of Siuttgard, made tiie fame difeovery, without /gyeiai cneuli* in 
knowing any tlnng of Ritter’s. pure water jMj>- 

ftn acid* 

maflner:' 
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6 **'^***'®*^ ’ were placed two wires, one with 

parts, °nit icaad norlh pole imiDerfed in the fluid, the other with the foutb, 

1 part, “”‘1 not more than half a line afunder : In the fecond, the fame, 

"pole,* at" ''‘'I''®'' 8" "‘0*’ 8ntl three quarters apart: In the third 

lalinediftance: and fourth Were each three wires, with the fonth poles of alt 
incli 'tTs^ imraerfed, but their diflances in the two glafles different, as 
pole?, at Ratine! m the (iill and fecond: In the fifth and fixth vvere*wires firai- 
i!itich^^5*j but with the north poles immerfed. Different 

lii poles,' at J a <l'iantities of oxide were gradually depofed ; and to exprefe 
f m’at I'j** words, we will call the fouth pole S, the 

Tr’odde ’depo- P'’*® “'eir greater diftance g. and their Icfs p; and 
filed in theft- we will expiefs the order of oxidations as follows: S 

Jf„tU?w!srn SNp>.3Sp>3Sg>3Np>3Ng>. On Ihe’nine- 
the following tet-ntli chy it was obfe'rved, that the luls of fluid by evapora- 
t'on had hot been equal in all the veffels, but took place in 
The lof. of fluid fhe inverfe order of the oxidations. All the magnetic wires 
tasTnlhrir’ weakened in power; NSgleaft; NSptnore: of the 
■verfe ratio of "iresSSp, two had loft lefs power than the third; and in 
Ae oxWoms. like manner 3Sg, 3 N f», 3 N g, had .each two left more 
' weaTtene^ Powerful than the third; the ftrongeft were equal to N Sg, 

KT.^ a. Tin L I j 1‘..« 1 ^ t < . 


were ' 

in power ; No. 2 
leafl; 1 1 
in all the leH 


In another experiment^ where two little vefleKs filled with 
lea». , ^ * infufion of litmus were employed, one* of them containing two 

one wire was magnetic wires, (he fouth poles of which were immerfed in 

th!fthf oXrt. ‘ Pf ‘I*® oppofite 

On immerfing pole.s were Immerfed ; the oxidation was grealefi in the latter 

two fouth poles veffo!'*. 

in one phial, two 1 ni tth t 

rorili inan<ttiic. : J-<u.ily, Mr. Kitier endeavoured to conflruft a battery of 
the latter were magnets, but he did not fucceed. For this purpofe he em- 
Mr. R^attt’mpt- “ '’““clred and twenty magnetic wires, placed fo that 
cd unfuecefs- each pole had its contrary oppofite to it, and feparated from it 

iS^wuh ^ appamtus produced no eflba. 

ijo m.gnrtic The ingenious author, however, has not relinquiflied the hope 

pcilcs pUiid in 8 magnetic battery, though other ex- 

Qppofitiiin, and pertinents, not lefs important, have hitherto prevented him, 

dirTf taut* be confiders only as the commence- 

bur he has not ment of a very exteiifive labour, tlie refults of which we hope 
given upthede. foon to obtain, 
hgn : and means 
to pntl'uc his in- * r«i . 

quiries on the _ ■* ^’ppears contradiiSlory to the experiment adduced in the 
fubje£t at Jar^c third para^i uph. . /p 

vcryextcnfivcly., 

‘ i'l^ , "-.e : 1 
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Ohfcrvations m Arfmialed Copper, By }l^v\' 

E only ores of arTenlated copper which are well known, Hiftoryof the 


are thofe i'rpm the county of Cornwall in England. The ©ies^'^nd t^cic'* 
termination of their true compofition followed clofely on ihccompofition. 
cJilcovery of this metallic fubflance, for which we are indebted 
lo the fortunate chance which threw feme fpeemens into the 
hands of the celebrated Klaproth. It was in 1787 that he pub- 
lilhed in the Journal de Id Socittc da Curieuxde la Nature^, 
tlie relult of thp examination which he had made of this new 
mineral. ^ 

The authors who have fpoken of arfeniated copper fince that 
period, had only deferibed it under the form of acicular cryf- 
tals, when Citizen Lelievre, member of the Council of Mines, 
having rafp. ded the exiftence of a peculiar fubftance, from 
the infpedtion of a group of green hexagonal bcvilled laminas 
which were given to him, made an elfay of it, and dlfcovered 
the prefence of oxide of copper and arfenic acid. Citizen 
Vauquelin loon afterwards confirmed this indication,' and de- 
termined the proportion of the relative quantities of the two 
principles contained in the fame fubfiance. 

About this time the opening of a fecond mine in the county 
of Cornwall occafioiicd the rc-appearance of arfeniated cop- 
per, the vein w'hich had been formerly explored being ex- 
haufted. This djfcovery was the more important, as the fub- 
fiance appeared, in its new fituation, with chara£lers altoge- 
ther peculiar, and under forms hitherto unknown. 

M. de Bournon, who was at hand to participate in this in- 
creafe of riches which refulled lo mineralogy, fent lo Citizen 
Gillel Laumonl and me, feveral ipeciraens chofen from among 
thofe he poflelfed ; and that which added lo the value ,ol liis 
was his hafte to communicate lo us Ihe inlerelling work ^ 
which he had prepared, on the cryftallography of arfeniated 
copper, before he publifhed it. 

* Tranllatfid from a pamphlet in quarto, ftnt by the author to 
the Count dc Bouihcn j probably forming part of a journal, 
t Tom. Vlll. p. 160. 
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Dcfcnplion of 
the yarteties. 


Mr. Chenevix was employed at the fame time on the ana* 
lyfis of this fubfiance. Soon after the) both publiftied the re- 
fults of their retearches in the Fkilofophical TranJa6tions * ; 
and Mr. Chenevix teilifies his admiration at fucb a perfed 
agreement between two fciences which employ two methods 
fo ditferent to interrogate nature. M. de Bournon, on his part, 
fays that the analyfes of Mr. Chenevix have given the mofl 
fatisfadory fandion to the diviflon which he had himfeif made, 
of the arfeniated copper into four diftind fpecies. 

Before going farther,. it is necetlary to make know^n the va- 
rieties of arfeniated copper which I have been enabled to exa- 
mine, 1 fhall confine myfelf to giving a defeription of them, 
fuccind and independent of the laws to which the firudure 
of cryd'^.Is is fubmitted, the adual (late of our knowledge on 
this fubjed only admitting of hypothetical views, of which I 
lhall (peak iHjreafler. 

1. Oblufe odahedral arfeniated copper, (Plate IX. Fig. 12 ) : 
incidence of P on />, 50® 4'; of on p\ 65^ 8^; of P on P', 
1 39** 47' t* The colour of the cry Hals is fometimes a fine ce^ 
Ic/lial blue, and fometimes a green, which varies between a 
grafs-grecn and a pale green. The odahedron fometimes be- 
comes cuneiform, lengthening fo that the terminal edge is pa- 
rallel at D. 

2. Lamelliform arfeniated copper. In hexagonal laminm, 
whbfe narrow faces are inclined alternately in contrary direc- 
tions ; the incidence of two of the narrow faces, fituated on 
the fame fide, on the correfpondent bafe, 135® nearly, ac- 
cording to M. de Bournon : incidence of the third on the fame 
Lafc, 1 15® nearly. 

♦ For 1801, p. 199, eifeq: 

t I adopt here, very nearly, the rcfults of M. de Bournon, who 
indicates 50® for the incidence of P on /, and 65® for that of P'on 
p*. I have only endeavoured to find limits capable of facilitating 
the calculations which I propofe to make. Let bac, gac, (Fig, 4) 
be the fame faces as P and P , (Fig. L') } \ti a o (Fig. 4) be the 
height of the pyramid which has its fummit in (Fig. 2) on 
(Fig. 4) a peipendicuLir to bc^ and or perpendicular to -if ao 

n onzz %^26y5, and or ^ 1440, we fiiall have 50® 4' for 

the incidence of P on p (Fig. 2), and 65® 8' for that of P' on p': 
whence is deduced, by calculation, 139® 4 V for that of P on P\ 


The 
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The lammsp divide parallel <o the large faces with great 
eafe. Their colour is a fine grafs-giecn. 

3. Acme o6tahedraI arleniated copper, (Fifr, s) ; Incidence 
of r on /, D6^, according 4to M. de Bournon ; of / on 112®. 

The colour ii> a blown green more or lefs deep. 

a, cuncifoirn. The preceding oftahaedron lengthened fo 
that the terminal edge is parallel to n. This form, which is 
the moft common, offers the appearance of a long rhomboidal 
prifni, more or lefs acute, and is terminated by dihedral fum- 
nuts. 

4. Trihedral arfeniated copper. In a ftrait triangular prifm, 
whicf^ IS at the lame time equilateral, according to M. de 
Bournon. 

When ihe cr)ftals have not been long expofed, thfeir colour 
is a fine bluifh green ; but their furfnee is lubjedt to change 
and take a blarkifli tinge. If the^ are fcratched, their primi* 

• live colour will le-appear. 

5. Capillaiy aifcniated copper. This is properly the oli- 
venerz of the German mineralogifts. 

G. Mammellated aili mated c oppei. In mammellated mafTes, 
ftnalcil in the in!«.nor. Th<?(e two laft varieties are fulccptible 
ol a great divcihf) of tints, which fliew the tranfitions from 
grafs-gnen to olive-grccn, to greenifli-brown, to tawny (^r/ior- 
doitj, tojcllow, to bluifli, and to while, which IS fiequently 
failin) . 

The fcdlowing is the manner in w Inch M. de Bournon clafled M. deBournon’s 
thcditlerint mo iificalions which have been juft mentioned, 
accoraing to the difterenccs whi h they otier with reipcel to 
foini, fpccihc gr.ivilv and iurdnefs. 

He divides thi in, as I have faid, into four diftinff fj>ccics. Four ditllnO 
The firfl is derived from the obtute of^ahedion: the tjpe 
the fecoiid is the lameliiform cryftal, in hexagonal iamiiim, 
with bevils inclined alternitelj in contrary diredfions. He 
takes the acute oclihcdron ior the primitive form of the tiiird^ 
and councils the acicular erjHais and mammelary concretions^ 
with It, as vaiieties: in the fourth be places the equilateral 
triangular prifin, and levei il other forms w'hicb the fame 
prif-n, tPii caied on its fn» d angles or on itsedges^ 

On the ntlici hand, vli. Cntncvix has giihllk fix cefiifUl of Mr* Ch«jcyix*i 
the anal> (i ot arleniated copper, whichl 
them conformably to the order eftablifhed bjr IfjiBltion* , 
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Firji Spicks, in oblufe o^ahedra. 

Oxide of copper 

1 

■ 

Arfcnic acid 

- It 

Water 

- 3j 

Lofs 

- • - 2 


100 

1 Second Species, in lameli form Crvfiah, 

Oxide of copper 

58 

Ar(eni,c acid 

- oj 

Water 

* - - 21 

• 

100 

’lliird Species^ 

in acute oSiahedra, 

Oxide of copper - 

GO 

Arfunic acid - 

- .sy.7 

Lofs - 

O.'i 


1<X).0 

Tarietj/ (f the fame Species, in capiliati/ CrpftaU^ 

0\idc of copper 

5\ 

Arfenic acid 

• • - 20 

Water 

18 

Lofs 

• • *2 


10(> 

Jnothcr Vnrietp, in man,mtlla*cd Concretions, 

<^\i(le ot copper 

50 

Aifeiiicacid . 

- 29 

AValer - 

21 


100 

Fourth Specks, 

in trihedral if ns. 

Oniit uf copper 

51 

Ar1eAtift.wkl 

- 30 


IG 

• / <* 

— 


100 

Towards 
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Towaids the conduiion ot his memoir, Mr. Chenevix re- OfiI> (nctme 
mirks that th ^ natiim^ arluniati* of cooper cxifts m tlinv diflrt r- othtTs* 

ent comhii'Hions, ll hill ot which contains ll pt/ ctnt, of are arf n uesi ot 
artenic kki, (firfl letull akoxe'; the ft cond contains 21, ot cop- 

fond retuh), and the third (thud, iouilh, fifth, and fisth 
rcfull>; ll IS line, the third relult gave 3^). 7 of acid in (he 
100 nirts, but as the remainder of the mals nms compf ft d of 
( J parts of copper without vsalcr, he found that the propor- 
tion of thc‘ acid with the copper did not ciifFtr much from that 
whi< h takes place rn the \arieties in which water forms a paH . 
this indiued Mr. Cheneiix to comorehend this rclult in the 
faraedixihon, Yc‘t he coiiliders (his combination the only 
tiue aifciiia'e of copper, while the other three are ai females of 
hid ale o( copper. * 

1 feel the \alueof the double wcik horn which 1 heue gircn 
fhisrxtrafl fo much the inoic, bccaufe, hasing read the me- 
moirs which contain tht dc\( lopeinent, lame nabkd to jl dj;^e 
of the adsancemcnl which it has produced in our ki ow ledge 
on a fubj cl winch w is in a great nitafure new when MM, cle 
liournoii and Chencvis began to be crnplojtxl witli it The 
cxpofition v\Inch I fliill add of fome enquiries 1 have made on 
the erri a li/alion of arf< riated copper, and of tlie reflections 
wind he> have given nh fo, have no other objc Cl but that 
r( dm g m i) be nc gle^k d w hv h Ic ncis to f luc idate in a greater 
digree ever) thing connec‘ d with an object of fuch import- 
ance he ditlintlion of mme^ah^gical (pecies. 

After having read the cr)flaIIographic part of the work in Cm the varie- 

cmeflion, I wa^. dcliious (o know if it was not poflible to bnng 
' ' ^ to one primitiv 


fome of the cr>fli]s, dclcnbed by M, de Bournon as belonging form* 
to diffeient (pccies, to the lame form of the integrant molecule; 
but not being able to make ail the direfl obfervalions which 
would have g nded me in this enquiry^ lb waif obliged to C(ii> 
fine myfelf *o liinple b) pothefes. * 

1 Uieretoie conlid^red the obtufe odahedfim as p^rform!fe)g 
tbe fuudioiis of the primitive form} and 1 more w^i% 
Itmted mcnncejving this opinf^Di beOi^thgiilpljl^^ Kar«< 
ften, lu a lupoier * nt to llm evellcbit bad ^ 

pubhfiied be mn *, on ih^' r ombinatiooa rf diflbr* 

cut prmc Iphw, fa »rs ti of lUt ocUbcdW <]Pi | |w 

* \\ 

» Joutv at rij/jtque, Biymauei 4#* 
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Comparifnn of in a direflion parallel to the faces of the two pyramid^* of which 
obtttfc ** ** Proceeding on this datum, I was curious 

to know if it was not poQible to connedl with the form of the 
obtufe oftahedron in queftion, that /jf the acute odahedron, 
which M. de Bournon has taken for the type of his third 
fpecies. Let P, P^ (fig^ 2) be ftill an obtufe odlahedron', in 
which llie incidence of P on p is reckoned to be 50® V, and 
‘ that of P' on 65® 8', conlbrniably to the meafures indicated 
above; if vvc imagine another octahedron (Pig. 3) the fjgn of 
2 4- 
D F 

w'hich is ^ wc fliall find that the incidence of I on V is 
I r i 

J09®, and that of r on / is 93* 36'. Now the corre^ondent 
incidences determined by M. de Bournon, are one 1 \ 2^, and 
the other 96'®; which in one cafe makes a difference of 3®, 
and in the other of ‘2® 24'. 

The diflercncci If the meafuies had been taken on cryftals fo well defined^ 

in the wiglcs ac- (Jiifer^Dces could be confidered as real, we muft have 

counted tor* 

concluded that they formed two diftin6l fpecies, becaufe even 
thefe differences could only have been done away by fuppofing 
the laws of decrement to be much too complicated to be ad- 
mi/fiblc. 

But if the Cl) flak were not capable of verv accurate meafiire- 
ment, wc can the better conceive that the difiercnces were 
fimpl) apparent, and that it may be poflible that the error did 
not wholly arife in one obfervahon, fince it was netclfary to 
make two, in whicb linali d» viations might have been pro- 
duced on oppolile fides ; and thtn mechanical divihon alone, 
by giving different rcfults with refped to the two o6tahedra, 
would have (hown that a conformity between the angles ob- 
ferveii and th^e tueafured, would be puiely accidental. 
Cowpadfin of 1 »flcrwarth| the lamelliform variety with allei natc 

tbeliwnethorm lMsvfls» fpecies of M. de Bournon, with the 

fame eiAaiiti0r#i ^ ofetufe fumnuts. Now, if we fuppofe 
m. , M the face P', and which meet 

th0 center, ^ oAahedral fegment which can* 

not be thicknefs, and whofe two large 

' ftoei ^ trapcismins, 

V Wtivlofc, An. X. p. 1 ^ 1 . 
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incllnetf fo the great faces But thefe trapeziums will not be 
tilLiated alternately in oppofite direflions. The three which 
will form obtufe iingies with the large faces, w'ill be coMtiguous 
to each other, and the fainfi will be the cafe with thofe uuieli 
form acute angles with the fame faces. For example, Ihoie 
of tlic trapeziums which form obtufe angles vi ith the ! irge 'hce 
analogous to P\ w'ill correfpond to the two face-, of tlic adja- 
cent (jtlalicflia at B, B\ and to the face lituatccl b(‘hind A, 
■parallel to jP. The inclination of this latter lace on B is, ac- 
cording to M. dc Bournon, 1 1 ; and the two others, as 1 

have indicated them above accordi; g to my calculations, arc 
each ^J>o lit 

Now, of the three lateral trapeziums in the lann inform ar- 
fonlcal copper, one has tfie fame inclination of 11 on lliis 
bafe, according to M. de Boiirnon, and l!ie two <^tlicis have 
135®; an elliunte which be only gives as an approximation, 
and winch only differs by from that correfponding to it in 
the obtufe oclaliedroii, f/vg, 2). 

The great difTcrcncc confifts in this, that the three lalcrpl 
trapeziums which look towards the fame bafe, in the oiflahedral 
fegrnent I have defcTibccl, are conligur>us to eacli other, as f 
liave faid j vvliilc thofe of the lamelliforni arfeniated copper 
alternate with the three others which look towards the oppolite 
bafe f. 

But (here is a method of removing this difliculty. Let us 
conceive that the two fefbonsmadein theo6lahedion f/vg. 2), 
inftcad of being parallel to the face aie fo to the face P* 

In this cafe tlie latijral (rapc'ziums, fituated on llu? tw’o lirles of 
the edges B, will ahva}s have an inclinalion of (o 

the fuperior bafe. Now, if the fegrm.ut parallel to p makes an 
angle of 115^ with the bale analogous to P, the Ihree fog- 
ments will prefer ve, with ref'ped to thofe turned towards the 
pjbppofile bale, the alternation inJrcated by M. de Bournon, 

* Several fubftanccs, among others the fpinelle, ofFcir examples ^ 
of fimilar fegments. 

f The figure given by M. fie Boiirnon, of which that is a copy 
in Plate XI , I'iq. 5, ftems to have been tiaced according to the 
condition that the three liapezunns turned towards the fame bate 
tlioiild be contiguous. 7'i:is was doubtiefs an overfight of the 
draughtfinan. 

VoL. VHL—Julv, 1804- O But 
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But the incidence of p on P gives, on the contrary, an acute 
angle of 50^, Now, let us imagine a decrement indicated bjr 
which a6ts on the face p and on that which is oppofite ; tlie 
faces produced will be fituated verlically ; whence it follows 
that that which will matk the face p will form an angle with P 
^ equal to 90® plus 25®, which is the half of the inclination of p 
to P, that is to fay, the angle in queftion will be 115®, con- 
formably to obfervatron *. 

Their divifioti I Hiall not urge thefe refults farther, which, as I have already 
into four fpccies ftated, I only offer as purely hypothetical ; and I ftiall abfiain 
by the laws of f^om adding my opinion with refpeft to the fourth of the fpe- 
ftruaure. cles admitted by M. de Bournon, which, according to Wih, has 
the equilateral triangular prifm for a primitive form. It is 
enough'ior me to have fhown that, with refped to the divifioti 
of arfenialed copper into four diflindl fpecles, the laws of the 
ilrudlure m^y give rife to doubts which deferve fome attention. 
If they can be removed, as it is not impoffible they may, an- 
other proof will be obtained in favour of an opinion on which 
no obiburity fliould remain, that it may be worthy of being una- 
nimoufly adopted, 

Comparifon of confider the refults of the analyfes which Mr. 

Mr. Chenevix's Chenevix has made of the different modifications of arfenialed 
de Bournon’sdi- copper, we find, that in fuch of Ihefe analyfes as have had for 
vifion. their object the types of the four fpecies admitted by M, de 

Bournon, three have given fenfible differences in the relative 
quantities of copper, arfenic acid, and water. Thefe analyfes 
correfpond with the firft, third, and fourth fpecies. Another 
analyfis, made on the fecond fpecies, gave only copper and 
arfenic acid, without water. Thus, fuppofing that the rela- 
tions between the quantities of the three principles contained 
in the modifications which Mr. Chenevix calls arfiniates of 
hidrate of ajpper, conftitute true limits, and that, in the mo- 
dification which he calls iimp]y arfeniate of copper, the abfence 
of water depends on Che nature of the fubflance itfelf ; wc 
* iliall, in this refpebt, find an agreement between the refults of 

* I have a lamelliform cryftal, on which, inftead of a fimple 
bevil, there two, fituated in contrary directions on the Tides of 
the fame edges hut they are too fmall for it to be poflible to deter- 
mine the pofitions exaClIy. 


4. 


analyfis 



ON ASSENIATED COPPER. 


195 


ana1^ii<! and thofe of cryftallography, very favourable to tlie 
fubdivifion of the mineral in qaeftion, into four di(lin£l 
fpecies. 

But Cit. Vauquelin, on*anaIyling a piece of lamelliform ar- Vauquelln’s 
fenialed copper, whofe cry dais were quite frefti, obtained a w- 

very different relation between the quantities of the three prin* fcniace s 
ciples*. His refult was as follows ; 


Oxide of copper 

- - 3£> 

Arfenic acid 

- 43 

Water 

17 

Lofs 

i 

• - - 1 


JOO 


It is remarkable in this cafe, that the quantity of acid ex- 
ceeds that of the copper, while in the refult obtained by Mr. 

Chenevix it forms only a little more than a third of the quantity 
of copper. It is not therefore evident that the limits indi- 
cated by this celebrated chemid are ef^ntiai to the fubdances 
analyfed. 

The experiments of the fame philofopbers on the capillary and of the ca- 
crydals, offer differences not lefs driking. According to Cit, 

Vauquelin thefe crydals contain, 

♦ Mr. Chenevix, in his memoir, gives a palfage from a letter 
which Citizen Vauquelin had written to him, and m which he in- 
formed him, that having analyzed crydals of the lamelliform va- 
riety, he found that they were compofed of 59 of oxide of copper 
and 4f of arfenic acid. Mr. Chenevix adds, that the great differ- 
ence between this refult and that which he had himfelf obtained 
from the fame fubdance, induced him to repeat his analylis with 
great care and attention, and that he condantly found the (ame 
proportions of oxide of copper, arfenic, and water. It is very 
probable that this refult announced by Cit. Vauquelin, and fo dif- 
ferent on the other hand from that now given, was obtained in » • 
firft elfay, or that this chemift, when he wrote to Mr. Chenevix^ 
trufted to his memory, which was not fo faithful as it generally is* 

However that may have been, the only reAilf avowed by Cit. Vau- 
quelin is that we now publiHi, and which he has inferted in the 
Journal des Mint:, No. 56, p. 562. 
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Tills clirmi/t adds, that if ihc arfeniato of copper did not 
cr^nlain aov fon^ign matter, it would be formed of about (>9 
parfs of oxide of v^opper and 31 ofarretne acid. 

Klaproth's ana- We have aimlher refalt on the fame fiibjet^, obtained by 
M. Klaproth, ivhofe labours have concurred fo aflvantagcoufly 
wiili thufe of V^auqiiolin, to piocuro an exa£l knowlejjge of 
the coriipofition of rainetals. His refult gave. 


Oxide of copper 

.50 62 

Arfenic acid 

- d.KOO 

Water - 

3.50 

Lofs . 

RS 


100 . 00 ^ 


Sllcx 

Water 

Arfeniafe of iron - 
Arfcriiaie of copper < - 


Tlie quiinlifyof copper is noriiiy the fame as in Mr. Cheiie- 
vi\’s rclalt ; but on one iiilo we /ijkI 4.? ot acid with !L5 ol 
water, and on the other only 2.4 of acid and 18 of water; 
w inch is very different. 

Ik'hdes, we need only keep to Mr. Chenevix’s ow’n rcfiills 

to find ditficuities and caufes of nr.coitainly ; foi winie this 

Mr. Chciv'x ill’s cv'U bialcd chemift obtained a verv fcntible <juanlitv of water 

R' faith do not ^-apiJl^ry ci V ftals and the nnmmellaled niallcs ihefc 

agr (I w;th of 

ihofc of M. dc to o niodiMcatsons were confidcrcd by M. de fJournon as hmpic 
Baurnon. vari''lics of the thiril Ipccics, winch is the acute octahedron, 
and winch gave only copper and arfenic acid without water. 
Fiiilhcr, if the analyfes of the capillary cryftals and of the 
mainmelitited mafTes, arc compared with that of Ihc cry dais 
in trihedral pnfms, it will be feen that the dillercnces do not 
^ es'cced tln)re which are frequently met with betw'cen the ana- 
Ivfcs of feveral pieces which evidently belong to the fame 
fpecics of mineral. 

1 add, that M. de Bournon feems to have brd more au- 
tlioniy for coniidering ibc capillary crjfials ami the mammd- 

f ‘llitUOKS Li ikirhc-i ^ da, yLuidtux, p. 

luted 



ox AKSENIATKII COPPJLft, 


197 


iatctl concretions as liniplc varieiies of the acute oflahcJron, 
fjnce he indicates the intermediate modilications which con- 
ijccl ihefe varieties with their t)'pe ; fo that, aicordli.^^ lo hmi^ 
there are crvflals which ate pcrfcdl)' delCTmint d in one j.ail ot 
theii length, and tibious ai Iheir extremity. 

M. ae huurnon, doubtlef Ibuck with thcexCCption which A fifth fpecleg 
the agreeiijciit boiw'een die tuo Iciences, announced by jvir. 

Chenevix and hmifelT, fecMiied liable to, in this inltanct*, has 
fince inferled in Mr. Nicholfon*:* Journal * a note, in wliidi he 
propofes to eflabiiQi a hfdi fpccies of arfcnlated copper, 
compofed of the capillary cryflah: and mamineliated nialics, 
w'hitli leeiiis to operate lefs in icinoving the difheaky ihtin in 
bringing it to light. 

It cannot be denied that the modifications of arfenialed cop- External difter- 
per oiFor fcnfible difil'ieiiccs in their afpedl, theii exterior , 

forms, and tlicir colours. M. de ijournon alto indicates lome uioncas evidence 
in their hardnefs and in their fpecific gravities. Eat the^^ a diftcrent, 
redudioii ot nalural beings to the final left poftiblc number oi 
ipecies, really diftincl, is an advantage ol inch value to Iciciice, 
which it pcrfedlonates by finijilifying it, that, bclore fepaiatiiig 
liibliances, according to thofe diverfiiies wliich teem to be at 
variance with the relations which tliey olhciwife have, and be- 
joro feeking particular fpecific names tor them, which would 
be nccclfary, all the means of afeertaining that the divcrlitics 
inf|iieliionaic not purely accidental, thuuld be exhaufted. Even 
though tlie refcarches which ftill remain to be made for the 
accomplithment of this obje6t, Ihould have no odier effect but 
to caufe the difaj)j^earance of otie fingle Ipecies, admitted by 
the Iw'o celebrated men w'hole refults 1 have let ioith, tiom 
the f)ftem, they w’ill not be unprofitable to the j)rogieia of 
mineralogy, 

A reply communicated by the Count de Bournon will 
aj'pear in our next. 

Philorophical Journal, new Series. Vol. VIL p. 677. 
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NIcholfon> 
Thom;'loji and 
^uiiav have 


Oh/enationa upon the DoBrine of 0}unt Bunford reJpeBing the 
want of diteB conduBing Potier in Fluids with regard /p 
Heat, /(y CiT. Berth OLLLT, 

(Concluded from page 140.^ 

1 AM of opinion, that the experiments of Nicholfon, of 

Thompfon, and of Murray, leave no doubt on the com- 

proved, that heat municaiion of heal between the particles of liquids : fome of 

paflcs through motions of the folid corpufcules which 

the particles of . /i i i /■ « 

fluids j that cur. are agitated in a liquid, may ottcn millead, with rel|iVa to 

rents arc oft^n currents which ate believed to be perceptible ; but their 
iha^t^fluids’d^ffer cxiftence mull not, for this reafont be denied, when a dif- 
in condudling tercuce between the fpecific gravities is fuddenly efiabliflied, 
power, wlien me heat is communicated at the lower part of a 

vetfel, I'he others prove that the communication of heat 
may be made through a liquid in which no current can be 
fuppoted to tranfport it immediately to a folid body, and they 
piove that liquids are poffefled of a conducting faculty which 
differs in its inteniity; but it is not to be interred from this, 
that the locomotion of the particles of liquids does not con- 
tribute to eftablidi an equilibrium of temperature more fpeedily : 
it is even probable, that the latter cffedl is generally the 
grealeil. 

Thefe general The foregoing conhderations, into which 1 have admitted 
fads account for t]jc application of the faculty of communicating heat common 
to all bodies, of the conducing difference, and of the mure 
fpeedy diflribution of heat by means of the difil^rcnce of the 
fpecific gravity which it introduces between the particles of a 
fluid, feem to me to account for all the phenomena which the 
difeernment of Kumford has made public. 

That gafes re- Thefe con 11 derations lead me to an opinion very different 
rapidly^'^ls fcen known with what rapidhy the ihermofcopes, 

in the expanfion Of air thermometers, indicate the variations of temperature : 
of ail thcr- ^ Pi£let could iiot obfefve a fecund of difference between the 
airbiijooiw. elevation of a thermometer of this dcfcriplion, and the 

emanation of radiant heat by a body placed at a diftaDpe: it 
bas been obfervedi that aeipflais exfierieDCC a fudden dilata- 
tion 


all the phe 
nomena. 
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kon by the appearance of the fun thefe phenomena feem 
to me to indicate that the elaftic fluids, far from being bad 
conduftors, on the contrary, receive the temperature of other 
bodies very quickly; fo% can it be fuppofed that all the 
particles of the gas take the temperature which they acquire 
by the contact of the covering of the balloon -alone, and how 
can it be conceived, that the lower particles, which are con- 
tiguous to that portion of the covering which does not receive 
the (blar emanations, (hould be carried towards that which is 
pofed to it ? And Idnce thefe particles at each contad only 
receive a part of the temperature to which^they attain, what 
a prodigious whirlwind mull there be fuppofed to be in the 
gas! • 

it appears to me, that the elaftic fluids, inftead.of being The flow con- 
bad condudors, pofTefs this property in a high degree, 
though they probably differ from each otlier in this refped ; cribed to fome 
and. if air which is confined produces effeds which feem to modification, 
prove the contrary, they are owing to fome circumftance 
which modifies this property. 

I think it is probable, that this circumftance is the ftate of The gas is pro. 
compreftion produced in a gas whu h cannot acquire a dilata- prevented 
tion luitable to the temperature it receives ; we have feeri that heat, becaui'e it 
caloric, in combining with the gafes, only raifes the tempera- cannot expand in 
ture becaufe the dilatation meets with an obftacle (107); 
hence it refults, that the further the air is removed from the 
ftate of dilatation, which it fliould have, to be in equilibrium 
of temperature, (he greater refiftance will it oppofe to the 
combination of (he caloric, and the more will it lofe of its 
conduding faculty, fo that the air which would take the 
temperature of the furrounding bodies with facility, if it 
could acquire fuitable dimenfions under a given preflu re, 
becomes a worfe and worfe condudor in proportion as it re- 
ceives a temperature farther removed from the clirnenfions 
which it can lake. The air then experiences an efFed, which 
may be compared to that of a body in which the fbice ol^ 
cohefion obftruds the adion of a liquid, which can elfed iu 
folution as foon as this obftrudion begins to be diminiflied. 

This explanation is applicable to the confervative property The effcaof 
of heat, which Rumford has proved to belong to the air 

which adheres to particles, fuch as thole of the eider-down ; prevent the 

« currents, than t« 

♦ JDcfcrlp, de Taeroftat de TAcad. de Dijon. ^ oppofe the ex- 

this 
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parifion by Its thi<i air Only aJ.heres by a tuic afiir.il y, which probably reduces 
whkhtht’atr or at lealt, oppohts its dilatation; and if the 

adheres to it. water can drive it off, it is only bccaule it combines with 
lliefe ftibllances, and adlicies to ll.c/r i'urlace by its allinil) ; 
ft) that the ail will then experience the lame efibd irom ilie 
a6lion of the ailioity of the bodies to which it is adhcient, 
as IS pi(;(iaced on its elaiiic effeuf, by the fpacc within which 
it is c'oiiiiucd, and in which it receives a higher temperature 
witjjoul liaving the power to dilate. 

So that eUtlic 7'hiis the elafiic Iluids wliich dilate much more by a fiiuilar 

flunisbeinyjTioie j of temperature than liquids and folids mult have the 

alterable in tlicir ^ , V . - i 

voliinie, arc cnri edpoiidiiig Idculty 01 entering more calily into coiubina- 

alf,' uiie t’;, of d [ vvnh caluiic; they offer but little refiltance to comjiref- 

i'ioii ; they heat by the reduction of their vohime ; and they 

cool w hen they dilate : do not thel’e cflccls announce a great 

difpcluion to combine with caloric, or to abandon It, and to 

rccei\e d.Hercnt degrees of faturatiin Irom it? and never- 

llielcfi, ai’corcling to the opinion of Riindord, iheie mutl be 

an inhirinountabie barrier between the molt (iiitaiit letiipcra- 

tuics, of the dilTcrenl particles of a gas when the particles 

do n<d meet who u lolid body. 

The firn? doc- Jll pjilible, that liquid rubfi.inces may' be niiicii better 
t ine (i U' calculated to conducl heat than when llu’y are ni a fulid fiale ; 
S^dd^n^iccVniu- properties of the reciprocal afiinity wliich piocluces cohe- 
bticin or abio p- fion, lecjii lo point this (»ut: lor iinco this alliiiily opj'oles the 
dilatation, irwili offer an oLliacIc P. the coiiibinatioii ol the 
better than ic-, CMimic : this iciifianoc to its inlrodueiioii is ailo pioved by llio: 

ijtiitlv aoeunmlation whir h is made of it, as h on as the fojee 
ol tchihtn is dtjiiuye-d, lo that it is iippoletl to tlie coin- 
bmotii ij ol cah.ric, as wtll as to that of iithcf lobfiances; iu 
Iht’i, water feems lo take the oenmon Unj[)eiaUije more 
ealily, independeiU of the luttunolion oj its particles, than 
iie, iviiich is a wiy Lad conductor, and it is perhaps lioni 
this tlili'ereiue, that iie, and all liie lolids which pals to the 
Jiquicl flute, liquefy at the lurlace, iidicad of taking the 
cor men temperature. 

1 only offer ihele lafi ojilanalions as con] off u res, which may 
invite to experimental enquiries on a lubjed whith is not 
ipciiffeieiit to chemical theory. 


J jMmoir 
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A Memoir on the MoTe?nfnts ivhicti certain Fluids rccehe ft o/?t, 
the Couiuct of other Hutds J. Dr ai*akn aud, Cuudor 

and FroJeJJhr of Natural liijlori/t at the I^Ndicinal School of 
Montpelier. 

I flAD obfe^rveJ (tial. alcohol attacks, and tinifhes by even, txi^tnmenton 
at length, defiroying the calcareous covering ofthe niollnfca*, x^hlch 
which are put iiito it to be pi cleaved. Siuppofnig that this n) tiic dil- 
inigiit arife troni the alcohol, particularly that w nich is not 
well icdified, containing a little acetous acid, 1 put a little 
tincture ot turnfolc into a glals captiile, and poui-<id into it a 
a few drops ot alc ofiol. I'hc tindure did not change colour, 
but to in\ great lurprifo it moved towaids the tircuiiilerence 
with great vivacity, leaving the bottom of the caplule un- 
covered : when it had reached the maxaniim ot’ Udperhon, It 
rotiirncd agairi, and coveted the bottom ot’ the xeiiel which it 
had abandoned. It i> evident, iherelore, that nnliing what I 
foughtv 1 loiind llial winch ] (iid not leek, which liequently 
occiiis in the touile ol experiments. 

"ftiis eui ious expeiimeiit ind-»<‘cd me to make a multitude If'rcyoft’* 

, 1 I < 1 /I A I nioin. <»n Lhp 

Ot otliers, ar.u to try a '/rat nun.her or }uh«tan(**<. At the of 

moruont <)f jniitnig llicle e^pel^lU'nl^ in ouhn, ainl ol toin- oiIouji: K4ic», 
poling this menUiir, 1 vecoiitCted hav.ng read that aj. Ikneiliit 
Frtrrojt had piodiued this upuiru»n oi water 1} nieans of 
volatile oils, and even of many i’ohd odoiant bodies. 1 ti.eie- 
fore confuilcd the two munt»irs winch this iiig* nious pfn- 
lolopiKT ban infeiled in il.e Aiii al.s, ii d wliotr luijetl ts Jlie 
rnctlnkF (f nrulertni^ ihc imunaitvos ij t Uoiant Untu-'i fifjitilc to 
the fight , Allhoiigli n.) expciimenfs weie made with another 
view, 1 pals over, in Idence, all whuh aie coniorTTiable to 
liiole ol M.Frevojl, and winch I n ade b) cnnphwing the lame 
lubftances : 1 lliall uni) (peak of iliolev\luch ditlci Irc rn hit, 
either in the relults obiainecii or in the means emfilosed, 

1, Jf a thtn lliatuni tr water is pul on the bottom of a Aftion of alcohol 
vellel, and a ciiop of a'coho! is brought to the centre oi‘ this 

* From the Aniiales dc Chimie. Fiu£lidoi, An<Xl, ' 

-f Anr/jJes cie Chimie. Tom. XXI. ct XXIV» 


ilfatum. 





( 


202 MOTIONS OP FLUIDS* 

ilratuQi^ with a glafs rod, the waler dies in an indant with 
vivacity, leaving the bottom of the veflel uncovered ; when 
it has reached the maximum of difperfion it returns, and 
covers again the bottom of the vefTe^which it had quilted. 

Diik of difper* ^ 2. 1 call that part of the veflel which is abandoned by the 
water the diflc qf' difperfion. In the preceding experiment, 
this ditk fhows a perfed dryneis and all its natural polifli. 

3. The repulfion becomes left, conflderable, and ibedifk of 
difperfion faialler, in proportion as the experiment is repeated 
effe^s* in the fame water. This arifes from the water becoming gra- 

dually faturated with alcohol* 

Influence of the 4, The nature of the vefTels has no influence on the preced- 
velTeU. experiment, nor on thofe which follow. They lake |:»lace 

equally in veflcls of porcelain, earthern waie, glafs or 
iDctal. 

• 5, The form of the veflTels has much influence on the 

fecond period of the phenomenon, that is to fay, on the 
return of the water, and on the difappearante of the difk 
of dilpeiTjoii. 

If the vefld is a little concave, the water alw^ays comes 
back, and covers the bottom of the vefTel again. It will be 
obvious, that this is the neceflTary efl'ecl of its gravity. 

If the veflel is flat, the water only returns when the difk of 
difperiion has not attained too great a diameter. 

If the bottom of the veflel is a little convex, the water 
docs not return alter having been difperfed, and it mud be 
evident, that to do fu it would adt contrary to the operation 
of its own gravity. 

Wotion of the Being defirous to render the obfervation of the motions 

expelled fluid j ©f the expelled fluid cader and more perfedl, I fubdituted 
linflure of turnfole, which, as is known, is only water 
coloured by turnfole, for pure water. The refults were the 
fame, but much more fcnfible; and 1 could then readily 
didinguiih an undulating or trembling motion on the internal 
edge of the water which furrounds the difk of difperfion ; a 
motion which proves the continual emiffion of the alcoholic 
particles againd this interior edge, and determines (be removal 
of the water, 

aadofthe im. 7. But to complete the proof of the explanation which I 
pelliDg fluid. given of (he phenomenon, it was alfo necelTary to 

render the motions of the impelling fluid fenfible : 1 fucce^ed 

• 
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by an analogous procefs, I coloured alcohol by means of 
lurniole; with this fubftance it takes a very beautiful colour 
which is not at ail hmilar to the violet blue of tinflure of turn- 
fole^ but, on the conlrarj^, is of a very vivid blue, analogous 
to that ol indigo, or pruflian blue. I then wetted the bottom 
of n plate with pure water, and» with a gjals rod, brought 
a drop ot this coloured alcohol to the centre: the w'ater was 
driven back with vivacity. In the ceiure of the difk of clif- 
peilion was a blue fpot, fornieo by the coloured alcohol, and 
the reit of the dilk was white like the bottom of the plate. 

Hut the proof of the actual continual emiffion of the coloured 
alcoholic particles, is that as the water retircdi its internal 
edgef which touched the difk of diiperiiun, became more and 
more of a violet colour, analogous to that of tin6tine of turn- 
fole prepared with water. It is evident, iheretbie lliat in 
natural philofophy, fads are explained by fads, anc, (hat this ' 
experiment confirms the cdnfequence I had deduced from the 
preceding experiment. 

8. If the plate is wetted with the alcohol, and a drop of Water Hoes not 
water is put into the centre, the alcohol does not experience 

any motion ; the drop of water flattens, it retains its orbicular 
form for fome monienls, at length it finiftics by fpreading 
irregularly, mixing with the alcohol, and uniting with it. 

9. If the bottom of the plate is covered with a very thin Oil is repelled 
ilratuin of olive oil, and a drop of alcohol is brought to the 

centre, the oil is repelled, though moie tlowly tlian ihe water 
on account of its vifcofity, and the bottom of the plate is left 
dry. 

If the flratum of oil is too thick , it will not quit the bottom 
of tite plate, and the expanfive motion of the alcohol takes 
place only on the fuperfices of the oil. 

10. If a morfel of the frefli rind of lemon or orange is The effential oil 

placed in the centre of a welted plate, the w'ater is fenfibly j., 

repelled, and the dilk of difperfion is agreeably tinged with ducerr"p”ulfwn7 
the prifmatic colours, which depends on the dilengagement q^'but weaker, 
the elTentia] oil« But this motion has not nearly fo much in- 

ten hty as that produced by means of alcohol, 

11. Convinced by the preceding experiments that every The affinity of 

volatile fluid at the atmofpheric preflure, was capable of pro- a*"*"®"** 

.. /t I . water prevented 

ducing this repullive movement, 1 employed liquid ammonia, its repuifive 

1 Iherefbie wetted the plate in the ufual manueri and brought 
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a drop of volatile alkali to the centre. What was rciy fiirprife 
lo obferve, that the fiightcft motion was not nianilefled in the 
valer; 1 how'cver fufpc^led thccaufe, and believed that this 
apparent anomaly was owing to thtj, ammonia, which, having 
a very great afiln ay with w ater, combined with it at theinflant 
of their r ontadl. 

which was ex- 12. 1 letoUcd, therefore, to fiibftltule a fluid to the w'ater, 
crcifed la olive had Icfs affinity with ammonia, and I chofe olive-oil, 

which 1 had at hand. I again covered the bottom of the 
plate with a thin layer of this oil, and bi ought a drop of the 
amn.onia to the centre : the oil was inflantaneoufly repelled, 
as it had been by the alcohol. 

Ammonia docs 13 . If the plate be wetted with alcohol, and a dllop of 
not repel alcohol, put into the centre, the alcohol is not repelled, 

the drop of ammonia flattens, and the two liquors evaporate, 
I thought I perceived a flight tremulation on the . edge of the 
drop of ammoina. 

blit alcohol re- J k If the pl.ite be wetted with ammonia, and a drop of 

pels ammonia, jii^oho) is brought to the centre, tlie ammonia is rcpulfed like 
pure water. It appears, therefore, from this experiment, 
and the jireccding, that the horizontal or lateral lojce of ex- 
panlion of the aivoliol is fuperior to that of tlie ammonia. 
Olivp-oiland j 5 . A Jrop of olive oil pul iiito a wetted plate, did lioi 
icpulfiv^aij^on. pJ'f'Cluce any motion in the w'ater. It was the fame with water 
beat \i{) v\ itli oil lo tlie conliflence of an unguent, Al, Prtxojl^ 
in hlsmemoiis, feems to announce rcfulls obtained with the 
fixed oils, wliicli are contrary to my experiments, and par- 
ticulaily to thefe. 

1 fluill not enlarge farther on experiments w hich foine may, 
peihaps, think more curious than iifeful. But when the cl- 
tra^live powers of yellow amber, or of the loadflone were 
flifl cbferved, neither their importance, nor the alionifliing 
difcovcrics to w hich they have fince led, w'erefufpedlcd. 
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XIV. 

Lt tier from Mt\ CuTHBtRxsoN refpcSllng Jus Galvanic and 
Electrical J Experiments, 

To Mr. NICHOLSON. * 

Dear Sir, 

I N confcquence of the note which you have been fo obliging Introduaian. 
as to add to my letter, addre/Tcd to Dr. Bearfon, inferted in 
your Journal for this month, I have to fay, that tJie troughs 
'ivere^d collateralli; : I fliall now be happy to foe your re- 
marks. It appears, that I ought to have been more explicit, 
and therefore, I beg leave to offer the following Additional 
obfervations *. 

The two laft njentioned experiments in the ledter alluded 
to, were compared with common electrical difeharges, with 
a view to prove what quantity of coaled ghifs would bo re- 
quifite to ignite the lame lengllns ;»f wire. 

Two jars, each containing about 17(' rqiiare inches of cotiicd 
furlace, were let to the conrlu^ior ci a iiKh licgle ptale wire l.y j^wc. 
eledrical machine, with itiy univcnal r icclrcmcler loaded 
with 31 grains, (fee Quarto journal, PJalc XX li, Voh IL} 

* I ought certainly to have mtniisned th-; of the 

troughs, and hkewife I ought nor to h'We uiid u x.’gucly, that 
double qiianiities of' galvanic 'fluid, only 1 urn (lonblc leup/dis of 
v/ire, becaufe I am ftrongly of op’ni'on, that tlis ruaron w^iiy gal- 
vanic (lifchargCvS from troughs do not aft upon mtl i!s in the lain'; 
ratio as common eltftric d fcharges d proceeds trorn ibme defeft 
in the arrangement, and alib conttru6Hon. 

I find in my notes of improvements for the oth of June, 130d, 
that I had made a pile of 16 paiss ot plates of 10 inches ciiaraeici, P 
and that eight of them laid upon p.ich ochev in the uhial manner, 
with cloths wetted with diluted 'nnriatic achl, buincd one inch of 
wiie of l-lil/tli part of an inch in diameter, and that 16 paii% 
burned four inches of the fame wiic. This expeiiment was re- 
peated on the 8th of June, with the fame rcfult, with rcl'peft to 
metals, but gave ftrong and loud fpaiks from metal to metal, fnf- very lomt gtt- 
ficient to he heard at yaids dilhnee, which rcfult, I believe, vj.-nc fpaiks. 
h^s never been ohtainul from trooghs, f^as to be heard, indeed, at 
any diftance. For the laft txpciiment, the cloths wcie wetted in 
A ftrong folution of muriate of ammonia. . 

Eight 
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Eight inches of the fame fort of wire were laid in the circuit, 
57 revolutions of the plate caufed the eledlrometer to dif- 
charge the jars which ignited the wire perfectly, as in the 
ninth experiment. Then fix inches of the wire were laid in 
the circuit, and the above nnmber of revolutions caufed the 
difcharge, the wire being deflagerated and. fufed into balls 
in the fame manner as in the eighth experiment. 

Deduction M to Hence I conclude, that 310 fquare inches of coated glafs 
ellfdwSyh ® charge equal to a galvanic 

jar and a pile, battery of 1080 fquare inches of furface. 

Probability that The refull of the above experiments gives me rcafon to 
theYe is a mifiake refpeding the diameter of the 
than iiated. wire ignited by Mr. Wilkinfon’s batteries, as mentioned in 
your Jourral, Vol. VII. p. 297, to which you refer, becaufe 
to ignite one half inch of fieel wire of one fiverUieth of an inch 
in diameter t will require a power fufficientto ignite 120 inches 
of wire part of an inch in diameter, by common electrical 

diilTiargcs, which is a power equal to two of my common 
electrical batteries, (fee your Quarto Journal, Vol. 11. p. 525.) 

The greatefi power of 60 pairs of 6 inches fquare plates 
. that ever has been known, was that of igniting 1 6 inches of 
wire of part of an inch in diameter. Mr. Wilkinfon's 
trough of 100 pairs of plates of 4 inches fquare is of much 
lefs furface, and as he fays, it is a lefs favourable iize, from, 
which, and from the above experiments, 1 conclude, that fuch 
a battery has not the power of igniting one half an inch of 
wire of one feventitth qf an inch in diameter, unlefs galvanic 
difeharges aCt upon metals in fome manner different to common 
electrical difeharges, but with which I am unacquainted ; 
periiaps Mr. Wi)kinfon will be kind enough to clear up this 
remark. 

I am, with due refpeCt, 

Dear Sir, Your very humble Servant, 

. ^ JOHN CUTHBERTSON. 

Poland Street, Soho, 

June 19, ISO^, 


Chemical 



examination of the och&oites. 


20T 


XV. 


* Chemical Examination ofitke OchroiUs^ a Mineral mt hitherto 
well known, containing a New Earth. By Klaproth *. 

The fofTiI which forms the fubje^t of the prefent analyfis^Hiftory ofthe 
and to which I have given the name of ochroites, for reafons 
to be dated hereafter, is found in the mine of Bafnsetes, near 
Riddarhytta in Wedmannland. 

The fird account of this mineral we owe^to Crondedt^ who Flrft noticed lif 
furniflied a defcription of it, together with that of another » 

mineral, found at Bifpberg in Delecarlien f. Scheele con- 
iidered both as fpecies of iron ores, and gives to them the 
name of lapis ponderofus, ponderous done, (fchwWdein) or 
tungden, which he defcribes in his mineralogy as terrum 
calciforme, terra quadem incognita intime mixtum J. He like- exumincd by 
wife examined this tungden, and made us acquainted with 
its true nature. The mineral which he examined, was, 
however, the pearl-coloured tungden of Bifpberg, and from 
this he concluded, that the examination of the tungden of 
Riddarhytta was necetfary, coniidering it a mineral of the 
fame nature, he didinguidied it by the name of reddijh 
tungfien. 

Soon afterwards D’Elhuyar analyfed both minerals, he and D'EIhuyar. 
%'erided the s^nalyds of the true tungden, but proved that the 
conjedture of Scheele concerning the other mineral was 
founded in error; the refults of his analyiis (bowed (hat the 
foflil known by the name of reddiih tungden, was compofed 
of 54 parts of lime, 24 of iron, and 22 filiceous earth. From 
what follows, it will, however, become obvious, that this 
mineral contains neither lime nor tnngden, but a new earth 
hitherto unknown. 

External Chara&ers of the Ochroites. 

The colour of this mineral is between carmoifin red, clove- External cha* 
brown, and reddiih-brown. It is compaft, breaks, 

• Gehlen‘'8 new Journal of Chemiftry, Vol. II. part. iii. p. 303. 

t Tranfaftionsof the Swedi(^ Academy of Sciences, 1751. p. 

S35. 

t And aifo in Cronftedt’s Mineralogy by Magellen, Vol.I.p.4G. 

♦ ^ mg' 
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ing in irregular, not very ftiarp or angular pieces. It Is 
perfectly opaque. Its powder is reddifli-gray. It is not very 
hard, but hriule, and very ponderous. 

Its Ipecilic graviry is 4,6d0. Cronftedt ftates it to be 
= 4 , 988 , 

A. 


Analyfis (tf the 
Ochroi:ea. 


a, A piece of the mineral after having been ignited to 
rediiefs, ioft 2 per cent. Its reddilh colour had been changed 
to brown. Its figure bad fu fibred no alteration. 

h. One hundred grains of the finely levigated mineral ig- 
nited for half an hour, loll five grains. Its colour was 
changed to a daik brown. € 


B. 


«. One hundred grains of ocljroit, after being mixt with 
200giains of carbonate of potafii, were firorigly ignited, the 
mafs wliich could not be rendered fluids was reddifii, grey 
and brittle. On bung ditfiifcd through vvaicr, as iifual, the 
obtained folulion was colourlefs. It remained perfectly tranf- 
parent ; a proof that it did not contain tungfien oxide ; nitrate 
of filvcr, mercury, lead, barytes, &:c. proved the abfence of 
acids. 

b. The infolubie refidue of the lafl: procefs was boiled in 
nitro-rnuiidtic acid, the' iiliceous earth being feparaU:d, the 
folulion was decompofed by fiOtafli, and the whole boiled for 
fome time. The alkaline fluid after being neutralized wdth 
muriatic acid, and then mingled with casbonate of polafl), 
luflbicd no charge. ■ ^ 

C. 

a, 200 grains of the firj' Iy jnilvcrlzcd mineral, were firft 
boiled in tivo ounces of muriatic acid, to whicli half an ounce 
of nitiic acid was gradually adde{l, and the digefiion continued 
for tome time, 'rhe . hede btvaaie thiir, dljVolved except the 
lilex coii^iined in t.a- mineral. Its quantity amounted to 
68 gr*dn .. 

b. 'J’o the folutinn obtained in the laft procef*, carbonate 
of amnneiia was added fo long, till no pcmianent precipitate 
was j)ro^ii;ccd. Oil letting fail info it fuccii)ate of ammonia, 
a curdly piccipbatc fell, which vanifiicd again on agitation, 

.• * leaving 
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leaving txk^ely a pale red pr^pitate of fuccinate of 
This being collected, wa(b^, ,dried> and ftrongJy ignked> 
yielded nine grains of oxide cf iron. 

c- The fluid thu$ fireeij frgm. iroh» aod now colourlefs, was 
decompofed by catbopaie of ammoma. The* precipitate 
obtained was white> and yeighed 168 grains, on being 
deprived of waterand carbonic acid by heat, its white colour 
'^changed 40 Cmoanidi^broVrn. It weighed 109 grains. 

d. All the wate^ employed for walhitig the different pre- 
cipitates were mingied, evaporated to dryneCs, and ti»e am- 
moniacal fait volatilized ; a minute quantity of, a muriate was 
obtained, the balls of which could not be dqj.ermined. 

Frori whatibliows it wilibecome evident, that the cinnamon- Peculiar eSrtlu 
brown precipitate (c.) which forms the priherpa] part of the 
foffilh a peculiar earth, diilind from all the others liitherto 
known. The. cbara6teriftic ptN>perly which it poiTefles of ac- 
quiring a light-brown colour after being heated, has induced ^ 
tnetoc 8 ll 4 tochfoileartb*| which may^alfoferve for the mineral^ 
itfeif^ 

Accordmg to this analyfis, iOO parts of the ochroite of 
RidderhytCa contain t 

Ochroit earth. 54|50 

Silex • - 34 

Oxide of iron * . • - 4 

Water, (A. b.) * ^ • 5 

l(6fs • • • • • r 2 

. ’ 100 . 

■ CharaBeriJlic Properties of Ochroit Earthy 
U Ochroit earth is capable of combining with carbonic Ochroit earth, 
acid during its precipitation from acids by carbonated alcalies, 
and fffbngly coi)fb|idatmg a portion of water. acid. 

100 grains the earth precipitated by carbonate of am- 
monia, and ftroBgly dried, loft on being neutralized by nitric 
acid, 23 grains : 100. grains of the fame earth loft after being 
firongly ignited, 35 grains, 100 parts of carbonate ochroite t 
therefore confifts pf 


Ochroit earth 

- . 65 

Carbonic acid 

- 23 

Water 

..... * 12 




100. 


a From the Greek word (Havefeens,) browni/h yellow. 
Vat. VIIL-^July, 1804. P 2. Ochroit 
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glO * ' examination of ^HE OGHROITES# 

a. It.M brown. :Ocbroit earth, after bdng freed from carbonic add .and 
water, b^ beat,, always appears in the form of adiihamon- 
browhpowder^ ’The intenfity of the coIoOtj-inn 
to the heat applied. This colour laot owing 46 the lirdTence 
of iron, or inangatiefe, &c. bat it is a chaof^eriftic prc^erty 
of the earth. 

3 . Wotreduci- ‘ 3. Ochroit earth included in a diarcoal crucible, and ex- 

pofed* t 9 llie heat of the porcelain furnace, Tuiferedno change 
whatever, 

4 . Notfuiiblcas 4. Urged by the blow-pipe, it becomes phofphOfdbent; 

with phofph^te <rf foda and mPmohia, it becomes tinged 
by it, without e^e^ing a fotutbn of the earth. The ialt ac- 
quires merely a marbled lemon' yellow colour. has 

like wife no chemical efieft upon k. This fait only effeds a 
inechafiicai divihon. The earth always appears diffufed 
through the borak in minutej|locc«&\ 

5 . GIv 2 s saufi- 5 , Ochroit earth mixed in difrerent proportions with proper 

porcetuTcoiou* and applied for painting Of porcelain, proved onfuc- 

cersful. The painted articles were light brown, but the co- 
lour was not uniform ; a proof that no combination had been 
CiTeded. . ' . ^ ‘ v , 

6 . Difficultly ' 6 . Ochroit earth' combined with carbonic acid is eafily folu- 

thc cirth*be*^ effcrvelcence in acids. The take of the folution is 

P'irej but eafily ''Cry Tough and aftrmgent. ^ The concentrated folotkm fs . of an 
if caibunatqd. amethyfl rcd colouf j 'd 8 tttc<f With water, it becomes CiqJdut- 

lefs. Ignited ochroit earth, \on the contrary, is dHlicultly :( 6 ia- 
Nitre acid. ble in acids in the cold; if nitric acid'be employed, ihe folu* 
lion is yeliowifti red. 

7 . Sulphate of 7. The Combination of ochroit earth with fulphuric acid, 

j' is , cryftallizable. The iigare of the cryftals formed in 
pale ametbyft Ihe mals ol the .fluids IS the -octahedron^ They are heavy, 
col(wr. of a paleamethyft colour, and'difiicultly folublein water; but 
the, fulphate of ochroit with excefs of acid, is more foluble ; 

' the figure of the cry ftals formed on the Sdes of the veflel, are 

needlt-fliaped, radiating from a centre. * They are mure fo- 
•lab!,e than the former. , . 

Suiphatcof f da If a folution of fulphate of foda be mingled with a folu- 
dcct.mp.>f(f^rtiur, tion of muriate or nitrate of Ochroit, a mutual decompofjtion 
. bidtes place., A w Wb infolriile precipitate is formed, confift- 
Theidf^^l® ' ‘^5 0 ^ fulphuric acid lo the ocfarmt earth. This com- . 
fd|phate(^ , ' ^ . bination 

•cworvct,; ... 
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t timUi«^b«;decompo^^»yfe(.ffin«itw ' 

of cotboiiBte of foda. By tbia/iPtWi^^ i^chwt earth naay^ ■ 

folution iryftdiiasi io i#e^8 of a pale ametbyft colour. 9.. Sol^meou8 
l6., Muriatic rtsW diJTpHes ochioit. earth, and yields cry- ^ 

f , flals, ffie figure which Is the prllhia It is foluble in alcohol cryftallizable., 

withimtittptt^ td'its-^e any partiM^^ 

,12. Abptile ofrribhroit couldnot becryttallized* but yielded „yftaliizes. 

- -an adhere iuiaV ' ■ ' -.,.'4^ fKI«hv«r 

•' ia,'liRtral*i'aii3 muriate of ochrottJ*^de*»an|>olabte by car- 

bonded eaftb add alcalies, the predpU^ is milk-white. Acrtite of 
Alcaics and eaidis freed from cariwnfc ai^, occafioa a ^ 

lowilhgtey welpipitate. , Thenitrateand 

14(. proffiafe of potath precipitates ocbrdt/rom all its "®“- ”y™b^ 

’ tral folutions* iiulk white. The precSpUtrte is Ibluble in ma-j„d»ikans, 

; m<ic«j.i.ric»id.. ■■ , ■ A'a.’f". 

\ U.Tinfrture df ^occafionsMchangemthe foluUonsot^hij.. 

this earth. X .. 

■ 16. Hidrogwetted-hidrofulpborat of ammonia premp.tates b«J., 

the folulion of oohroit earth, yellowdb white. < ammonia. 

17. Water impregnate with. fulphuretted hidrogen occa- Noiby hito. 

'■■ lions no change in tlie fidutipiw otf' ochroit earth. h fk r •* 

18. %ccinates precipiiate ochroit earth while. nLsf 

19. ^hofpbatd of fochi, 0CQifi)e»s, in the folutions of this pbofpbate of . 

.• earth i white precipitate, which again vanifties by the addition bdaprecipiai..s» 

^Tartritw Of potafii alfo precipitate Ais earth white. P""* 

. / Si . Qxalates eflEe^l a like, decorapofition, the oxalate of and oxalates. 

, Odtfikhow is not tbinble in niuic or muriatic acids. 

, -22. AlcaUei and alca&e carbonates do aotaa on od>roit ^ 

' i‘- dnder certain circumftances. Ammonia 

. as may be erincedfrom the following experiment.' 

A folulion <rf -nitrate of ochroit, prepared by diffolving 1 00 
. eraiiw of carbonate of ophroit (not abfolotely free from iron» ) 

in nitric acid, was decompofed by carbonate of ammoni?, and 

digelted in the fteld. containing a confiderable quanUty of 
. . cMbtmate ofifewonia in excefe, !^ The fluid 

‘ • If the eariii contained themuriates and df iron, It be- 

. icomis by Ulis means . ’"W'' ^ i* u 

' , ' , \ P S'-" k •wmcli " 



, W^i<* M;lcquirM f jcBoWcj^r^^ 
tolized^by fujj^tt^ iW 

A grey p^edj^iatQ ^11 obtaii^^. 
vtktg^ 1 vj graiu*?^ This grecipttiEfte^ in? 

nillic; apid, , yielded n Wi^e f^redpitale b^\^^nie of po^aili# " ; 
this beb^ feparated, a white ffdcculant pre^%ie.fejl down^ ; , 
by dropping into lhe>«mJdmng flnid ; 

ihoihod is tlie^eforo aj^icsd)b fof fe^intingn inmate ■ 

of iron, ll^t may ^ic^ntiuii^d b V . , . 

’eenerri lemirks From wl^t has foted^^it Clbl^tps,' ^ 

od^t eafti^hi^s oeareft ie^liqicip y\0^^[ fe? *hi» 

wth.' ”** itYorms aeobnedioj^tinjk.bi^weett the o^thsa^ tUe^^ ^ 

oxides. Jjuiho ytte)i it liai of forrhihg a jpaWifl) 

coloured dMt wUh ial^hdrbitJ4 airfWpreypitab^ 
ate of poifpfli, b^l il^ .dii^s :&om that it jdties not fii^ili 

fweet falls, tfa^i it ;u not (at lwft^very fparihgty) foluble in . 

« carbonate .of ammonia/ and that wbhn ignited it acquired* a 
cinnamon brown colour. It briber tHffers irbm yttria by not 
being folut^o in bobx or p^diphate of fnda when urged upon, 
charcoal before the bloW«pi^v which l^ts eafily efie€t a folu*' 
tjon of yltria,* and melt yirith it ^fo into a pellucid ^arl* . 



i>«er/rom Van. Marum C* 

mnic^E^rmern.* . ' ^ 

Mr. ORSTED rf Copenhagen, onhls way *tbr(i^btiar<> .* 
lem, having (hewn me, by means of the apparatus in TejietV 
Uew.cxperiincntMuleiiin, fome difeoveries of his friend Ritter of Jenast I. 

identity of dec- ^ eaperim^t wtth4rim, which afc, 

.tricity Md gal- fofds a frfcfli pfoof of the identity of fluid fet in molfon bjr 
% ▼aniim, Volta's pile and the common aietSdM ’mAcWn^, und anac^ 

* count of which I imagine will be UCCeplable for your JoamaJ. * 

Two wires of Mr. Orfted having (bown thht fwo wjftes. of platina^ 
rninuSs in Ihe^ having been kept fivo tn the chain lisf com mttwea- 

chain of com- tion between the twoextreniiliei of a galvatuc pile, acquired 
munication be- • ‘ , 

MiMrfrte p°k, * D*cwrf»Bi*lB03> VA p. 4«. ■ 

c(invoIf;d the ’ t See Ritter’s experiments, «it<»nu|H),icated by Dr., Orfted^ ttt. 

tegiofahpg, this prefent and fome other numfeen, of the Journal,' 

‘ - ' » ” / '* 

, V ' thereby 



tfi^reby t|je Bic&fty of 1^^ 0#; ^ : ^ 

into <iort^^ve moveiHiefU 9 « td thrCxfcovery rf' iSlri ^ 

ILitter I ffopoW to' 

|ii>yrejrftit ete^i^l jtiachhie Aroogbihisf^^ platw 

nsi; 10 orderto ^J^ry#/I^Wtl4rti'Won1^ ^ : 

on tli^m'as the gali^amc pile. .-We employed 

the plate and of ihe new con- ptatc rnwhiiw 

ftrudiotH dltfcrif)^ tp ((Jtjfiiurndl ie for Jane^ 1191,^* ^ 

VOI./3B, (or Pbr&fophie^ Journal, quaUo feries, Nb. 2.)* 

•Having p^ed ibk ftfeam from k Ihrough^the wires bf platina, vreakiy. 
held a qtierlOr of, W inch firOm tlie condu^ori for'ibb ^Bce of 
five mlflotea, we touched witli theni the ^t^oraf nerves of a 
frog ilrepared in the ufual manner, and obferved imfc^diately 
the fame^onvulfive movetnents in Us tegs, and thighs, though 
hot fo,flrong as in the preceding experiment. This Irfs power* 
ful effe£l of tlie ftfeam frqih the rDa<^tne perfe&ly anfwered my 
expediatlons, fihce my experiments m November, isbl, de* 
fcrib^ ih^my letter to Mr. Volta, .fbew^ed me that the fiream 
from thi^ machine had not more than five fixths of the velocity 
or (IrengtK of the dream fet in motion by a fimibr pile. 

We then repeated the expewhient, hoping the wires of Tt»c expcpment 
platiqa in contaS wkh thecondu6lor of the machine^ while we 
pafied the dream tlnrough them. Then holding the wires one b«cn kept in 
in each hand, as in the preceding experiment, and in contadl 
with the two crural nervqs, ,but keeping iheir oppofite extre- when the fenfi- 
]ntties'(eparat<!i,^ their effeS on tbe'fmne frog^ tjie fenfibility of 
which was greatly weaki^ned, was fcarbely perceptible ; but weakened, the 
on bringing the upper extremities of the iVirba together, while 
itje lower remained in contadi writh the drurbl nerves, we noi* tibie^ ^ 
tioed very convalllons in the tegs of the frog, every tht upper 

'tuno tile extc^ties WMjB maije to toeeb, A liftle fealmg- the wires >»« 
.waic/,iw^clf:^'%!;todu&^.to keep the wires of phuina infa> bro ight lot. 
lated wlton'fi^'iotke epodg^lor, end which Hill altered 
one of (he upper .eadai. tendered the experiment fiiJI mhre fealing wa pie- 
evident! W wberi we, brought thefe end* .together in fuch 
manner,, that a .little of. the wait prevented them'friwi being th« wires, m 
in perfect contpft, . Aelcg^ of' the frogs exhilrited none' of the *** 

• It i» a madhM th« 
ykethepil«efV<^< Ddx»tttheru< . 

' * . • coovulfiv. 
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’ tiate difiit wires .C9fisple(e|y.' 

bai»>' 'freifr|S^;of,^j!|ii^S^':S(!f'^ , 

iB<;W>^' by' tbe, 'jHle of - 


7-V 

liuZ. 


, , , 

’. ■ .-?■ 4 %'r 

, ' j ' ^ '* ' i* >''' 




' '[ . ' /'-r * ) '. ‘ 7 't \]l" 

.>■■;■• • . , ;■■ "■■ xyB.-;''*”,;: r-'^ : :' ---':, 

■ Experim^oa U^i % CtmaiuMiaied 

■' ■;».,' '''• 7 ;': '• -r'rX.'- iy 'Dr. 

T ' , ’'-v ' . ' ■ .’ if':-" ; .. ;■ • 

HEifliportanidifcoviery of iBvifible^folar liiys, wIMi' i(^bich 

ci«iTr <rfin»i- HerfcM feas ein’lcbed .nattiwl pbilofopbv, 3»is ir>ven occaGoa 
has given rife to anothei little l^wii^ evcfl itf Ihe country fvherc it has beeii 
another.' made.* , '/ ^ . ' ’ ' ‘ , 

Our knowledge Our 1cndiwledge:«r light had made no percj^lifale advance* 
^“^nientfince Newton, when Herfc^ founds tliatall the phe- 
. nomena occurring dunng the decompoution of light by means 
of the prifni had not yet been noticed. PlulofopWs had^con* 
tented ihemfelves with pergsiving different colours* without 
e?tainining by plher procefles* whether phenomena impercep- 
till Herfchel tibic to the eyes did not take place., HerfcheJ* by mean^ of 
▼ifibfc ra^s^ 'be thermometer, difcovered invifible rays exterior to the iular 
yindth^fpec-Vfp^^rumi that poffefs the property of raifing the merciiry. 
tSoraeter ^^^* ^ repeated his exp^nments with fuccefsj but con- 
that ihe different rayi of light produce very different ■ 
the experiment, chcinical changes ibtiodiesTufc^tible of them,- heconceivedj 
Kkewife cohlamed invifjMe rays, which aaed che- 
itivifiblerays luically. 'He expofed muriate of filvOr to the aaion jof the 
fpearum, and found his , conjeflore fubflantiated: the 
fjund, that muriate of filver very foon tiieicame jUaek tlie>ioiet 

expofeTto fpeftrunT; blackeried ia litde fefs iii ihe viofet it- • 

fpeftrum, grew felf? and ihfs aaion was Hill Ms In l|^ Woe, diminiftimg thus 
% Wachefti>«yo«d more and more In proportion to the iliftance from the violet. * 
‘andiheefFedidUt^l it becam nu». Oo t»wfiate of filver a little 

blackened, that is .tb fay, a little difoaSgenatedV to the fanie 
. Sttce^* ‘"'gbtj Hs WSitect^ ^Mfly reftoe^ by the red 

ihi», .ray, andGilt moreby tb^Wt$bIiB nMrtMiy<aid ft; 

' : and the mniiate ^ ^ 

4^ hrf fc?**” * yoim^ dePix/ijite, peet^lim,' Vel, XVII. p. 409. 

.ebioor iufrt)y-«e* - ' . - \ « , ' ■ , • 
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The fqJar fp^rum tbei^f^ef is accompanied by two imrifi* rliiWe ray *>«- 
We rays,- one on the red fide# Twbich.fevourseKigenation, an 

<he oihcr on the violet fide> which {avoors -difoxigenafion. invifible ray 
yhe v ifible and cotoared jrays partalce more or lefs of the pm- 
perties of thefe ]nvi€ble prindples, whence we ought to infer, another the con- 
that ait the coloured rays contain more or lefs gf thefe price i- 

I ; ■ - , . < • * and the vifiblc 

' P*“** and coJoure4f 

, ' Thhfe exp^insents fiicceed very well with phofphorus. On rays partake 
letting the invifibte ray adjoining the red fall on it, it immedi- yopertic^^of 
ately^cmita white fUihes;' but.jf the in\»ifiWe yay adjoining the both, 
violet be thrown on the plibfphorus in a (late of oaigenation, it ^^he*rcd^fidr^ 
is inftantly extinguiihed, with the fame rapidity as a frog is likewifc kindles 
ckwrffed in galvanic experiment*. 

Thefe experiments readily accord with fome . others made by violet fide c*- 
the fame^ gentleman* He kept one of his eyes for fome mU 
nutes in contaft Witli the negative condu^or of Volla^s pile, one of the eyes 
and after this operation all objefts appeared red to him: but i>«»ng kept fome 
after having kepi it incontafl with the pofitive conductor, he tala*^^ik*the°”" 
few every thing blue. It is to be obferved here, that the re- ne^tivcconduc- 
tina and optic’ ner^e, when the external part of the eye ** objefts 
brought into the negative ftate, become pofttive, and tice verfa ; appeared red to 
becaufe the.eye is filled with a fluid, in which the fame dif- 
tribution of eledricity mull take place, as in water and other blue, 
fluids. It is in Ibepofittve Hate therefore, that the optic nerve 
perceives all objeSs of a red colour f and in tlie negative jlate U in the 

they appear virdet. The chemical afiion of pofilive ele^tri-f®fitive ftatcj 
yCijy likewife is the feme as .that of red fight; that h, they both 
’ favour oxigenatioo. Negative elefltricity and the violet ray The chemical 
pDlfefe the feme analogy, imih promoting difoxigenation ; as 
tlie experrmentsvrwith the galvaolOpJlc have.fufiicienlly fliown. likewifc favours 
. If lini^tbeallowed fo add aiiy obfervaiion to ^hefe im- 
, portant;difepi^^s, 1 would meotiop one of the moll com- negative, the 
monly l^ovtrn^^afils} that the oppofite eledlricities, Th^twoclcc- 

nnited, produce light; 'wMch feems to demooftrate fyntheti- trkities too pro- 
' cally, what the ptejC^ibg^periments have thew'n by analyfis. duce 
. This account *WaS' read to the philomatbic fociety fevcrSl wbich'^fe'ems to 
months ago, yvhich time Mr. Ritter has publiflied fome prove fyntheti- 
new obfervalions that delerVe notice. He has found, with all thc^*'* 

the pTifins he'ufed, that the folar rays give twp coloured fpcc- chenvcai rays, 
trums, which fpread in propprlidi) to their diftance from ihc thaf 
prifm, fo that at a certain djflaiice ong nearly covers the olher. the prifm aiJbrJa 
I’ ' , ' * • ' V ’ ' tw© fpedhmwsr . 
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diftina nt a Tbe^ex|i!^iffienl%jifi be al a .jery fmiall difiau^ ftoni 
as*4i^fitrbut tl^t rf fear inches for e3»i©|>le, to diftinguift-the 

cr,nfounded to. two (periling, wbich b^o^ tonffWirfed iogf^tbeyi© proper^ 

^ ta;-&eir difiance from the pri|mv< No^ ** . 

art er 0 . fefcfon v^rby the phenoipenon bw ftf'lpng irf 

And the chemi- ph51ofoJ)hers. This obfervatiph was accOmpttbted by anoiher* 

naively, that rays way 

pamed^fr(L*^thft Cbw^^ feparated fioni the colou^^d rays. ' Ifthe invifible 
coloured, with, pgyg of the violet fide Wmade to falj od the rp8 part bf the fo- 
lar fpeariwn, theprocefs of oxidation mpy te codipFetbly fut 
pended there, and even dlfosidation produced, without de- 
firoying/the red, colour; and by means of feyeral prifins we 
may even feparate all lhe“ coloured rays from the chemical 
go that we may rays. • We may thus produce a coloured fpeSrum devoid of 
S)u?ed7 *arum chemical'<a6lion ; and a feries of chemical fays, analogous to 
devoi<toVchemi- the fpedruto, without any mixture of coloured rays. 

?hcMlo^*fic not yet any' accurate e! 4 )eriuien(s, to determine 

rays have not whether the calorific rays be likewife fepajrable from, the others, ; 

particularly froih the chemical rays: bul thecbmparifonof dif- 
ferent experiments made in Winter and fummer, ^hen the de- . 
grees pf heat are different, though nodifibrence in the force of 
Sey chemical rays at different feafons has been obferyed,^lead. 

the former diifer to a belief that the calorific rays^are feparable<^Fr<hn the chemi- 


bceij pioved to 
be feparabie 
from the che- 
mical ; but it 


in degree in 
winter and fum< 
mer, the latter 
do not. 

That they ac- 
company each 
othei, though 
reparable, no 


cal. 


It may be afked, why the different rays found in light fre- 
quently accompany each other, though they can fubfiff fepa- 
rately: and this queftiod ho doubt may he anfwered; When 
we are able to fay, why the different funiSlions of efeSricity 
grwter'diffi^ though they lilcfj wife are feparable. 

than attends * , . * 

clc^lririLy* -a" / " r ’:Trr; 7 :"r",- 777: rzs^zrrrz \:^>. . : 
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Definition of 

Cpontaneous 

infiammacion. 


0n Spmiunemi Jf^tnniatkTitu^ C. Fra* 

' /effiff of Fli^h ani C^m ^ ' 

Spontaneous inflammation is that which is manifc.led 
ill a combuftlble bqdy^ wittout (he;ji»medihfe;conta^ any 
ignited m^itter. - / V ‘ ' 

^ From the Annies de Chimie> ¥ol. XlVIlI, p. uy 

H4# ■; / ' / 
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Thefe kindls of coinbuftioo may be occafioned by 
caufes^ Ae principal of which are: 

1. Coofiderable fri^ioiu ^ 

2p The aftion^f the fu%# 

3. The difenga^ment of calorict prodnced inbodic^^ whichi 
though not oombutiible, by being brought iie^r to other com- 
buftible bodies, may communicate fuch a degree of beat to 
ifaem^ that they inflame by the contaS of the air* 

4. The fermentation of animal and vegetable fubllances 
heaped up in'a large mafs, which are neither entirely dry, nor 
too wet, fach hay, dung, &c. 

5. The accumulation of wool, cotton, and other animal 
and ^etable fubftances, covered with oily matter, particularly 
drying oil. 

6. The preparation oF linfoed oil for printers^ int, of var- 
nifhe^, and in general of all fat. 

7. The torrefaficion ol different vegetable fubftance*?. 

8. The fulphurated and phofphorated hidrogen gafeA which 
are difengaged in many of the operations of nature, and of 
which, the latter generally inflames by the foie contact of at* 
mofpheric air, even at a low temperature, and which is often 
feen at the furface of (he earth like a fmall flame, known by the 
name of Jack o’Lantern, In places in which there are animal 
fubffanceii inaffaieof putrefaction: if other combaftibies are 
met with where the difengagement takes place, they readily 
catch fire. 

9. The pbofphuret of lime and potafli, which may be formed 
in the preparalion of charcoal, particularly in that from turf, 
and irom fome forts of wood which grow in marfliy (ituations. 

This dl&'rcoal by being welted, or by (imply attraSmg the hu- 
midity of the air, forms phofphwreted hidrogen gas, which, by 
tliecoptad of the atmofpheric air infiames, and may fet fiie to 
the whole inafs of charcoal. 

ID. The t>horphorus which is fometimes, though rarely, 
formed in the carbonifation of difTerent forts of w^ood, without 
comiming either with lime or with potalb in the ftale of phof- 
phurt. Thefe cbai coals do not inflame fpontaneoufly at the 
comron temperature of the atmolphere, but they produce a 
detoatJOD by percullion with nitrate of potaib, or with fome 
othc nitrates and mttallic oxides to which the oxigen adheres 
buW^bly, and which, being m the fiale Ihermoxide, retain 
latent caloric. 


1 /Tt liOiAi* 





FiS^icn. 


Zxpenmcnts 
wiUi a tablet 
between two 
cylindm* 





are lieat^5 jhe ititenfity pi^uced- 

on fevmf cifcofflftaiwei;, arid in ; 
pit^p^itfon to (h . feardnefs of the fri&iot|i> tb riatrif^i^rind tb - 
• thelUriace of the rubbing bodies: if the tafco^vp^oo 

■ •ji^lfetwen combuftiWe bodies, fuch aa.t^ the -beat 

H^-WThich it excites is frequent fufHcient to iri^wo them^# the 
bodtet are not cpiqboj^tbie, fuch as iSones, or to iUt&! tomr ' 
/ boilitoj .ljhn the metals, thbydo to tbemfelves inltoip but 
they can ebtnmunioate fuch a degree of heat tp otto toubuf- 
tibles which furround them« tbatthefe catijn^i^ebyil^ con- 
" tadofatmbfpherlcair. 

> Dr. Palcant hating repeated the experiments which have 
been long known for toaining fire by the frlAJon of two pieces 
. of W0od» to one of which he gave the form of. a tablet, and 
to the other that of a fpindle or a cylinder, be .has jallowed roe 
to give the refuHs of foroe of his eiifperiment$ here, to flievt 
that more attention fliouJd be j>aid to the^oice of the woods 
which are defined 1b rub againfi each otberi iri the conilruc* 
lion of machines and infirumonts^ ' , . 

Two cylinders of Tablet. Duration^ - JEfiedt* . 

Box- wood. 5^ Box-wood S5*5 Miiiuti^ Sen|^«; 

Jdem Poplar Idem } /rf«ir ; , 

Idevi Pak ^ Jfd^m . ' \ 

Idem Mulberry S Mjnutes“ Gqm, . heat and fmoke 

Jdem Laurel . Idem }<km \ 

Laurel , , Poplw . 2. Minutes J^m * 

Idem Ivy ‘ Idm Idem 

Ivy ^ Box-wood 3, ^inufes Idm^ • 

Jdem ’ Hazle ■ V. Ide^ . 

•Olive ^ OJife *^\\iyJd€m'' y Jd^ / 

Mulberrjr , Laurel ; , . 2 Minutes Con#;he. fm;& b’atk 

Afti pak - ' 

idem Fir Idem' Jdim^ 

Pear-tree ' Oak idetn , Jdem\ 

'' Cherry-tree Elm ' ideie ' > ^idm, 

Plum-tree Apple-tr^; ^ 

Oak Fir ? ^ lideta % idem 
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, On cb:iBg5i|g the experin&^'j^'fnA « cyrmdisff'^J^^^cy- 

; one W thefe ^ods b^v^edn of ttex^tber, Jwcnr* , 

ai»p|j^, *k of tgbfete of nmlbefry , 

the4»i|;iiiei}taitt<m cf contact 

the akf produced « nnioj^ , 

nfeari y all the wobdlt^iOcntioned ^ve took 

’ The effe^ of the ftiflibn alfo varies according as the woods The diiaOion «if 
ef&pIoyed«^parttCu}af})r it' ihc^ are of die fame 
rubbed in t>be dire6l»6n of the grain of the wood, or , when Ibefri^baJ 
grains of die woods^ crofs each olher^ lo the firft ca& the 
fri^ion mid the beat are much 'more confider^le Qian in the 
fecond. * • . < ' ^ ‘ ' 

In Urge machines, in which there is a gre^t deal of ftlSton, PreYentlves 
the heating is prevented by directing a continaaLearrent 
cold water on the rubbing furfaces; in common imachincs^ tlon b^fn&isa. 
and in coaches, waggons^ 4'c* it is dimlnithed by covering the 
rubbing furfaces with fomc oily matter. There have been 
many examples, during the great heat of fumther, of coaches, 
and other machines futyeded to a rapid motion,, having taken 
£re, becaufe the greafing them had been neglcded. The 
greafe, by hardening on the rubbing furfaces, inftead of <ii« 
itiinilhing the fri^ion, increafes it; and as this covering is very 
comhufiible, it renders fpohtaneous indamm^ion Itill more 
eafy. It )i$ alfo preferable, in many circumQances, to rub 
machines with foap, talc, plumbago, or other fubftances, 
which/ without being oily,, are very unctuous to the touch. 

\ • 12, jiSiim if the Stm4 . ' , 

By ccmeniralihg the folar rays ivilh convex glades or con* Aaion of the 
cave mirrois, the ftrongeft heat ts’ produced, all forts 
fombuftibles are fet on fire, and the mod refraflory fubflunces 
arc melted : itmay happen that other bodieimay beTound in 
circumftances, ih whidi, witliout our concurrence, they pro- 
duce the effedfl of glaffes and burning mirrors: although Ihefe 
effedts' are rather phyircat than chemical, it is neveflhelefs 
eflenliai to , make thein knowp, to guard againil their danger. 

There are examples of fires produced by large glafs bottles, 
filled with water. and expofed^to the fun, in an apartment. 

Whenever therform tof ilie veflel isliearly fimilarto that of a 

lenticular 
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combuftiUe 
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lenticular or^ fpherica! gfafs, the tzp arc rrfrt^/Jksd, and by 
naitiog ihufoen^^ piuEiidace a beat capable of fatting fire lo 
the combui^le bediea witihin it. 

3 * Jh^ Heat emkd in Bedi€$ not €omb^hki» 

> 'Tt i«1cnown^thai qtikk^ime plunged into water> or fimply 
sndfilenedi prodaOeif a confiderabte heat. This method has 
^Oven been einplo)'ed with fuccerg for heating apartments, 
green-hoefest hol-beds, Sfc. at iitile expence. This property 
of quick-lime of -difengaging much heat by the oontad of via- 
teri and that, not fefs dangerous, of ditTolving corroding 
animal fubAances immerfed in it, require the grealeti f^ccau- 
tions when a coniiderable quantit) of quick-^hme is kept to- 
gether* «To preferve it, it mud be protedled from (he cental 
of the air*and of every fpecies of humidity, and it mud be 
carefully kept at a didance fiom all combudible bodies, fuch 
as wood, hay, draw, whicii might tndame fpdnlan< oully, 
if the lime conlraded (he lead humidity. The Jownul de h 
Ilaute^Saone gave an account, lad year, of the deftrudion of 
a barn, one of the wooden partitions of which took fire from 
a heap of quick-lime, intended for the repairs of the farm, 
having been carelefsly laid againd K. 

fn nature a great number of analogous phenomena occur,' 
in wMiich bodies, by changing their compofiUon, or by con- 
Ua^ing new combinations, heat fo much, or difengage fuch 
a quantity of caloric, that other combudibles which are near 
them may take fire. 

(Tf>becGntinutd,J 


XIX. 

Df/coviryi^two iHtVf Metals in vru^c Plaiimu By Smithson 
• Tenhant, Ejq, F* H. S. 

At the lad meeting of (be Royal Society a paper of Mr. 
Tennant was read, on the analyfisof the black powder which 
remains after ddfolving plaiina, diewiog ihat it contains two 
new metals, Mr. Tennani^s firft experimenti» were made lad 

fummeca 



Ww- KETiia iv tuptitA* ;,' - . 22t>'”- 

fu^ft^r,and iii^lKHwicoro!^^ 

^hicb ffe^cccHW of <>ne:pflffi^Ce^a^^ in Ka^^:!' 

by M. Detcoif\ \ i^d * ^be. propertW; ‘ *. 

afcribed to il‘by .^ French Xibernittii h/^at it reddens ; , ' 
the precipitates of jrf^ina'm ^njta^ac ^ 2. That it . , 

dtlTolves in mariwo acU ; it. ji pfecipjlaled by* galls ' . ; 

and pruffiatf of 'lFbepro|)er^ / 

Tennant .are^ (3^ It diflblf es in all the acid bu t lead in isariiiia . 

Sicid, WUfc yvhWi H forW odlabedtal ^ . The M&lation. ' 

‘ with much qxi^D is deep red, with a fmaller proportion *||;reen 
or deep*blue. Itris partially precipilated<by "^e three dlkalies 
. when pure. Afl the metals, excepting gold and platinai' pra. 
dpitat^ h. Galls and precipitate of potafb take away the colour 
of this foluiion,- but without any precipitate, and afford sfn 
eafy teft of its prefenCe. The oxide therefore lofes its oxigen, 
by water alone. When combined with gn/d or filv&fHcan- 
ftot hefipatated />y the ufvd procejk of refijtir^ theft meiah^ As 
the French chemiffs have not given a name to ibe inetal, Mr, 

Tennant inclines to ca.H it Iridium, from the various colours of it 
< in foluiion. ^ * * . * 

^ The fecond new roAal is obtained by beating the Black pow- New metal 
def with pure alkali in a filVer crucible. The oxide of this metal 
unites with the ajkali, und may be expelled by an acid and ob- 
tained by dift illation,, being very volatile. The oxide has a very 
iirong ffpeH, froflli, which , Mr; Tennant has called it Ofmium, 

It does not redden vegetable blues, but ilains the Ikin of a deep 
red or, black. T^e ogide irt foluiion with water has no colour, 
but by combining with akalli or <lime becomes yellow. With 
galls it gives a very vivid blue colour. '.All the metals, ex- 
cepting gold and.plattna, precipitajtfe this metal. If mercury is 
, Ogitated with the aqueous fdutionof the .oxide, anamalgum 
js j^rmed^ which, by heat., lofes the mercujry, and leaves tha - 
ofmium puie as a black powder. 

* See ew Je^al, Vol. VUI. p. MS. • ' ' 
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^ikHTIFIC NEWS, AND ACCOUNT OF BOOKS. 


' Mgure if th Orbiti (f the new* By Jj^^ome 

' j>fi Lalandb. 

Figure of the HThE nean dtfiance of each of thefe planets from the fun h 
477, which anfwers to 227 million of geographical miles 
nearjiy. 

Piazzi or Ceres, dt/covered Jan, I, 180K 


Revolution 4 years^ 7 months, 10 days. 

Mean longitude, Jan. 1, 1804 - J0*‘ 11® 69 

Annual motion - - 2 18 14 

Aphelion *- - - 10 26 44 

Node - - . 2 21 6 

Equation of the oibii * - 9 3 

Eccentricity • • - O', 07P 

Inclination • - - 10 37 


Alhm or Pallas, difeoveted MaroU 28 , 1802. 
Revolution 4 years, 7 months, 1 1 days. 

Mean Longitude, Jan. 1, 1804 - 9^ 29® 63' 

Annual motion • - 2 J 6 1 1 

Aphelion • - • 10 I * T 

Node • - . 6 22 28 

Equation of the orbit » - 28 25 

Eccentricity • • - 0,2463 

Inclination » - - 34 39 


Plulojbphical Tian/uStiofis of the Royal Society qf London, foT' 
the Year 1804. Part L Mo, 182 Ptfgw, wtk five Plates 
and 26 Pages qf Mctereohgtcai Journal, ' 


philofopWcal ‘ THIS Part contains— i. Tbe^^akerian Lecture, £xperi« 
inents and Calculations relative to Phyiical Optics; by Thd- 
mas Young, M. D. F. R. S. 2. Continuation of an Account' 
of a peculiar Arrangement in (be Arteries diflributed on the 
Mofcles ot flow moving Animals, &c.; in a Letter from 
Ml* Anthony Carbfle to John Symmons,' Efq. F, R. S. 

3. An 



ACCOUNT OF KtW jBOOKS. g'gg 

3. An Accpunt cf a curious Phenomenoti obferved on tlie f^Ilofophicai 
Glaciers of Chamouny ; together with fome occafional Gbfer- 
vations concerning the Prdpagatkm of Heat in Fluids ; by dety, 
Benjamin Count Rumfoi^, V. P. R. S. Foreign Affooiate of 
the National Inftituleof France, &c. &c. 4. Defcription of 
a triple Sulphuret of Lead, Antimony, an(^ Copper, from 
Cornwall j with fome Obfervations upon the various Modes 
of Attradion which influence the Tormalion of Mineral Sub- 
flances, and upon the different Kinds of Sulphuret of .Copper ; 
by the Count de Bournort, F. R. S. and L. S. 5, Analyfis 
of a triple Sulphuret of Lead, Antimony,' and Copper, from 
Cornwall, by Charles Hatchett, Efq. F. R. S. 6. Obferva- 
tionyon the Orifices found in certain poifonous Snakes, fitu- 
ated between the Noflril and the Eye; by Patrick Ruffell, 

M. D. F. R. S* : with fome Remarks on the Structure of 
thofe Orifices, and the Defcription of a Bag connected with 
the Eye met w'iih in the fame Snakes ; by Everard Home, 

Efq. F. R. S. ?• An Enquiry concerning the Nature of 
Heat, and the Mode of its Communication; by Benjamin 
Count Ruraford, V. F, R. S. Foreign Affociate of the 
National In ftitute of France, &'c, 8. Experiments and Ob- 
fervatioiis on the Motion of the Sap in Trees ; in a Letter 
from Thomas Andrew Knight, Efq. to the Right Hon. Sir 
Jofeph Banks, Bart. K.'B. P, R. S. Appendix, Melereolo. 
gical Journal kept at the Apartments of the Royal Society, by 
Order of the Pre^dent and Council. 


Anafytical EJTai/i tovjards promoting the Chemical Knoniedge of 
Mineral Subjlanceit. By Maktin Hekrx Klaproth, 
Fmfijfor. of Chemillry, Affejfor to Boyal College <f P/iy^> 
ficiam, Member of the Royal Academy qf Scwiccit at Berlin, 
and various other learned Societies, VoL IL bvo, 267 Pages, 
Tranflatedfrom the^ GernumM Cadell and Pavies. 

THIS work is tranflated by the fame learned chemift to Ana'ytlul 
whom' the fcienllfic world is obliged for the former volume. 
lu valuable contents are as follow. 73, Examination of the 
Auriferous Ores frohi Tranfylvania. 74. Analyfis of the 
fulphated Oxydof Manganefe from Tranfylvania. 75. Exa- 
.inination of Tungftate of Lime (Scheeluim), 76. Gadolinitc. 

77, Examination of the Egyptian Natrum (Soda), 78, Stri. 
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- atedSo^ native Mdriite^df Ammoniac* 

fiO. Exaiiamatioii of Saffofio. 8l; Exani%aiion of lhe Plumofe 
Aldifl (ram Freyenwafde. 82. Ca|dllary (Haloirichium) 
from Idria. 83. Elaftiel^lumea# ftom Defbyfbire* ’ M, Ex- 
amtimtioii of Mt^ili]ilo. 85. Umbra (Uaibef)* .3^^£xamin- 
ation df'lhe njuf^ated Lead Ore. 87. Pliofpliated Lead Ores. 
V 88. Sttiphated Lead Oi«s. 89. Tabular, White Lead Ore,^ 
from Leadhills. 90. ExamlnaUbn. of t^)e\ native Reguline 
AnUniony, from Andreafcerg, 91. Alilimoniat^ Silver# 

. from Andrealberg.* 92. fibrous red Aptimonial Ore. 93* 
White Ore of Antimony. 94. ArJkniaUd Olive Copper Ore. 
95. Muriated Copper Pre. 96. Pko/phaied Copper Ore. 
97. XryuUte. 98. BeryL 99, Emerald. 100. L-camlii uion 
of Klingftone (Echodolite). 101. Bafalt (figurate TrappJ. 
102. Pitch Stone. 103. Addition to the Analyfis of Pumice- 
Stone (Eflay 33). 104. Examination of the Jargon (Zircon) 

from Norway. J05. Examination of Madreporite. 106. 
Pharmacolite. '^ 107. Scorxa. 108. Examination of the Fi- 
bruous Sulphate of Barytes. 109. Tabular Spar (Safel.fpalh). 
110. Examination of Miemite, 111. Examination of the 
prifnmtic, Magnefian Spatfitom the Territory of Gotha, 1 1 2. 
Examination of the flriated grey Ore of Manganefe. 113. 
Earthy, black Oxyd of Maag^efe. 114, Examination of 
the Afphaltum from Albania. 1 15» Earthy brOw^n Coal. 
116. The Hungariatt P^rl Stone; 

*** W, N* acquaints G. S. that the fuppofition of Du 
Hamel, that what was called mild volatile alkali contains 
chalk, arofe from a want of knowledge of the carbonic acid 
at the early period alSu^d loin hw letter. The additional 
weight in the carbmiate of aminonia arifes from carbonic add, 
and there is no reafon to fufpefl any volatilization of the earth 
during its preparatioii. If any were p/efent, it might be de- 
teded by fulpharie acid, oiv in preference, by oxalic acid, 
^ither of which would carry doistn the lime, k 
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Though Pauw and fome other antiquaries are more inclined 
to afcribe this difcovcry to the Egyptians, who are faid to have 
Glif^-houfc? at conftru6led the firft glafs-houfe, in the remoteft ages, at Diof- 
poUs, the ancient capital of Thebals ; yet it likewife appearsi 
ages, writings of the ancients, that this art inuft have ar- 

rived at a coniiderable degree of perfeftion, chiefly among the 
Phcnicians; as alfo, in general, this nation feems, in her flou* 
rifliiiig age, to have been almoft in the exclufive*'pofieflion of 
inanutaflures. Sidon, that colony of theirs to flourifliing by 
commerce, arts, and manufadturcs, was not lef» famous on ac- 
count of her glafs-houfcs. Thefe, according to the teftimony 
orpJiny, obtained for fomc hundred years the chief ingredients 
of their glafs from the fea-fhore near the Fhenician towncAcco, 
afterwards called Ptolemals, and now St. John d’Acre, in the 
vicinity of the fmall river Belus, which there empties itfelf into 
the Mediterranean. 

The fubftaucc which the ancients employed for the purpofe 
of vitrifying the fand, is comprehended by the early authors un- 
der the name of 7iitru7n ; but it has long been generally agreed, 
that they did not mean by it our nit/ate of potafli, but the mine- 
ral alkali or foda ; confcqucntly their nitraria were not nitre- 
works, but, flriclly fpeaking, refineries of foda. And from 
llie deferiptions which Pliny and others have given of their 
7\alrum and its properties, it is rendered probable, that in thofe 
or rather it con- tipjes all faline fubftances, whether efflorefeing uppn the foil or 
left by dried lakes, if not belonging to the muriatic genus, were 

gro«nd°(not^ confidered as natrum. Hence undoubtedly, among thofe falls 
muriatic) } often occurred real nitre as well as native fulphate of foda. 
This impure fait However, fuch confufion in their ufe in manufaAuring glafs 
inenuUo*^*c" produced any real detriment ; fince the lopger lime 

glaft, during whicli the ancients expofed their materials for glafs to 

the aclion of the fire, has been more than fuflicient to dccom- 
pofe liiofc neutral fails, and to expel from them their acid con- 
ftilLient parts. 

The art of co- ^ The art of colouring glafs feems to be of nearly the fame an- 
lounng gUjs^is tiqiiily as the invention of making it ; as is evident not only from 
fame antiquity as fcveral palfagcs in the ancient writers, but may alfo be proved by 
glafs itfelf. a£lual documents, and, among others, by the varioufly coloured 
glafs-coralswilli which feveralof the preferved Egyptian mum- 
mies arc decorated. This art fuppofes the poireifion of fome che- 
mical knowledge of the metalUc oxides, becaufe thefe are the 
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COLOURED GLASSES OF THE ANCIENTS. 

only fubllances capable of producing fuch an effe£t. But it 

would be a problem of difficult folution to determine, what 

were the means and protefles employed by the ancients for 

this purpofe. as they had no acquaintance with the mineral 
« * * » * ^ CiCnts were 

acids, which, at prefent, are ufually employed in the prepa- norant ©f our 

ration of metallic oxides. It is neverlhelefs certain, that the mineral acids, 

art of giving many various colours to glafs muft, at lead in 

later times among the Greeks and Romans, have reached an high perfe^ion* 

eminent degree of perfection ; for they knew how to imitate, 

by their paftes of glafs, even thofe gems which have a deep 

colour, ft) as to deceive the eye very conliderably. A proof 

of this, among others, is atTorded by the following words of 

Pliny relating to the artilicial imitation of the cuibiincle, a 

gem ilien in the bigheft eflimation : ** Adulteraiitur titro jlmiU 

lwt£ : fed cote deprehendaniar, ficut alia gemma fuciiUa:,** 

It was ill the time oi Augudus that the Roman architedls Roman mofais 
began to make ufe of coloured glafs in their mofaic decora- 
tions, befides the feveral fpecies of marble and other coloured 
Rones, which, before, were ufually employed with that de* 
fign. i>uch an application of the glafs-paftes was rcforled to 
in a villa built by the emperor Tiberius on the ifland of Capri, 
as is fliewn by fpecimens lately found among its ruins. 1 fub- 
jeded forae of Ihefe in my poiTeffion to chemical analyfis, 
chiefly for the purpofe of difeovering what metallic fubflances 
the ancients employed to tinge thofe varioufly coloured mafTes 
of glafs. 

I. Antique Red Glafs, 


The colour of this glafs-pafte is a lively capper-fed. The Antique red 
mafs is perfedly opake, and very bright at the place of recent epakc. 
fradure. This is probably the very fame glafs, of which Piniy 
fays : * “ Fit el totum rubens ritrum, atque non tranfiucens, 

Hamatinon udpelktum,^' 

(a) Tivo hundred grains of this red glafs wore finely tritu- An*iyfis, aco 
rated, and, together with 400 grains of cauftic pota/h, 
for half an hour; by w'hich management the mixture foon*cn- gr. potalhi 
tered into a thin tufion* After cooling, the whole maf; was 
foftened with water, then fuperfaturaled with muriatic acid; foftened with 
and, after this mixture had been again infpiflated to a faline 


• Lib. XXXVIL Cap. 26. 
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roafs, it was again difFufed in a large quantity of boiling water j, 
to which a flight portion of muriatic acid had previoutly been 
Si/ex fell down, added. Siliceous eurth feparaled ; which, colle6tedj edulco- 
rated and ignited, weighed 142 grams. 

The remaining (b) The filtered fululion potTefled a green colour ; Snd when 

evaporation, it depofited needle»fliaped cryl- 
riatc of lead by tals. When on continuing the evaporation no mope fuch cryf- 
cvapoiation. would appear, the jeinaining fluid was diluted with fpirit 

of wine, and thrown upon the filter. The collected cryftab 
W'cre waftied with (pint of wine ami dried in a warm tempera- 
ture, upon which they w^eighed 32| grains. They confifted 
of muriated lead, equivalent to 2S grains of gently ignited 
oxide rf lead* ** 

The liquid wai (c) I then fu perfaturated with caujiic annnonia the folution 
rated with^anj*-" of lead. It was DOW of a dark-blue 

monia, and alu^ colour, and let fall a grey precipitate; which being feparaled, 
ratedT* folution was again iieutrauzed with muriatic aciil, reduced 

Thf rem. fluid by evaporation, and upon this combined with oxalate of polajh 
being 2^55 luibidriefs enfued. The precipitate thence 

evap! and precip. formed w'as oxalale of lime, which after ftrong ignition yielded 
by oxaiatf of tiuce grains of pure calcareous earth. 

or/iw, The ingredient copper w^as now precipitated from the 

Csjfftrw.^sihfn folution, by immerGng into it a polilhed piece of iron. The 
pietip. by iron. copper obtained by this procefs amounted to twelve 

grains,^ for which fifteen grains of oxided copper inufl be put 
in the account. 

pujification of (ej The above grey precipitate (c) thrown down by the 
cauftic ammoniac, was mixed and digefted with liquid caujiic 
Joda. When to the filtered folution, again fu perfaturated with 
muriatic acid, carbomte of foda was added, aluminous earth 
fell down, which after wafliing and ignition amounted to Gve 
grains. 

Infolubie part (f) The remaining part that was left undiflblved by the 
Mrasiren. cauflic lye, appeared of a black-brown tinge. This, after 
ivafliing and expofure to red heat, weighed two grains, and 
was oxided iron. 

Hence, according to this analylis, the fum of the conftituent 
parts of ilie ivio hundred grains of the red antique glafs-pajie de- 
compofecl, coufifls of. 
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$ilex 

(a) 

• 

142 grains. 

Conipofition of 

Oxide of Lead - 

(!>) 

- 

28 

Ibe red gUfs* 

of Copper • 

(d) 

- 

. 


of Iron 

(f) 

• 

2 


Aluinine 

(f) 

r 

5 


Lime 

(c) 

- 

3 

‘ 


On comparing (he external cliara£!ers of Ihig red glafs-paAc probably 
with the cupreous fcorix of a lively brown-red, fucli as copperVotS 
foinetimes obtained on melting copper ores, it is rendered 
higlil y probable, that the ancients did not compound the above 
patle*diicdly from its fimple conftifuent parts, but indead of 
them have perhaps employed copper fcorisc. On that fuppo- 
jhtion they had nothing more to do, than to feled the bell co« 
loured pieces to fufe and cad them into plates. 

IL Antique Green Glafi^Pafie, 


The colour of this green pafte is a light verdigris. Its mafs, Antique green 
like that of the preceding, is opake, and of a fcoriaceous 
dent' fradlure, ^, 1 / 


For its chemical analyfis I employed two hundred grains, 
which, haying been treated in exadtiy the fame manner as the 
foregoing, i found to confid of the following ingredients ; 


Silex . - 


130 grains. 

Component parts 

Oxide of Copper • 

• 

20 

of the green 
enaroel ; 

Lead 

* 

25 — - 


Iron 

- 

7 — 


Lime 

- 

13 


Alwnine - - 

- 

H — - 




196 grains. 



This green giafs-pade, then, contains the fame condiluent 
parts as the red, only in difterent proportions. Both receive proportion of 
their colour from copper; But the reafon why this uielal 
duces in the one a red, and in the other ^ green colour, de- 
pends oh the different degrees of its oxidation or faturalion 
with oxigen. 

It is one of he chemical properties of copper, that in the 
^ate of a fub-oxide, that is only half faturated with oxigen, 

3 

f, . ' 
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it produces a copper-rod enamel; while, on the contrary, 
when perfefily oxided or tolly faiurated with that acidifying 
principle, the enamel which it yields is green. Pliny inen^ 
lions feveral preparations of copper that were in ufe in his 
time ; he only dwells loo long on enumerating their pretended 
medicinal virtues. Of fuch artificial preparations of copper 
fome might have been ferviceable in making green glafs- 
pafles, in the cafe that, perhaps, the native oxides of copper, 
of which in particular the copper-mines on the illand of Cyprus 
could afford copious quantities, were not then employed for 
this purpofe. 


Whetherthe an 
cienth co'-iuTcd 
glafs b]r cobdt. 


III. Antique Blue Clafs, ^ 

My lejiding object in chemically decompofing this glafc, was 


the folulion of the queflion : What was the colouring matter 
which the ancients employed in order to tinge their glafff blue? 
The ftriking fimilurity of the colour of the blue antique glafs 
to that of our modern, which, as is well known, is tinged by 
means of cobalt, has induced feveral learned men to conjec- 
ture, that even the ancients rouA have been acquainted with 
this foflTil, as well as with its properties oj colouring glafs blue. 
This was, like wife, the opinion of Ferber, when in bis Letters' 
The •IHrmativc/ro7/i ftalj/, page lit-, he fays ; ** In the villa Adriani near Ti- 
voli, near Fief cati, and in feveral places, antique mufntc uorks 
have been found which exhibited fome cubes of a blue vitreous 
coittpofidon, and ferve as a proof/ that the ancients natft hare 
known the vfe of cobalt and the preparation of frnatt,** This * 
opinion he repeats in various places. 

This opinion being fupported by no chemical proof, refts 
folely on the fuppotition, that cobalt is the only fubflance 
w'hich is capable of affording a blue enamel. However, it is 
certain the ancients knew the art of giving, by means of iron, 
a blue colour to glafs refcmbling that which we produce by 
cobalt. 

A chemical demonllration of this fact has been given by 
Gmclin of Gftttingen, in his Chemical Examination of a Blue 
Clafs from an antique Mofaic Fragment which was found in 
digging a garden at Mumpelgard, and [s probably of Roman 
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origin. It is true tliat Gmelin could, in his examinsttlon, 
employ no more than the fmall quantity of a few grains ; 
but the rcfuhs were fufTicient to (licw, that the colouring 
principle in his fpecirncn «riginated not from cobalt but from 
iron. 

A like refuU is afforded by the following d^compofilion of and by our au- 

the blue glafs from the ruins at Capri. **'‘^*^' 

Its colout is a Jhppkirt-blue verging towards that of fmalt. Antique blue 

It is tranfparcnt on the edges only* Its fradurc, as well as 

.1 r * T- ” ' 1 r . . opakf, 

tliat ot the preceding, comes nearer to the uonaceoiis and 

conchoidal than to the fplintcry. Some of thefe blue glafs- Somq plates are 
plates arc particularly ditlinguiflied by this circumdance, tliat 
llicy gre not coloured blue throughout the whole of their mafs, 
but oniy to about two-thirds of their thickiiefj. Each of the 
firala is fo nicely diftind from the other, as to give Ifie appear- 
ance of two plates adhering at their broad furfaces ; the one 
blue, the other colourlefs, 

('aj Two hundred grains of the above blue pa (le w'ere re- puf^on 
dneed to a fubtile powder, and fufed with 4(X) grains caujlic^^^* gave 
Jbdfi, The obtained mafs, foftened with w'ater, w^as faturaled*'*^'*^* 
to excefs, and evaporated to a modeiate drynefs. When re- 
ditiblved in boiling water, it depofited varth, which, 

after wafliing and ignition, amounted to 1 03 grains. 

(h) The fluid w as then fu per fat u rated with cauftic ammonia, ^lumne by the 
A brown precipitate thence enfued, which, upon edulcoration, proccfiwuhana* 
i digefted with a folution of cauftic patajh. The flight portion *”**”*** 
taken up of it by this alkali was again, after faluraling the lix- 
ivium with an excefs of muriatic acid, precipitated by means 
of carbonated Joda-, and proved, upon edulcoration and red 
heat, to be alumtiioun earth, amounting to three grains. 

(cj What remained undifTolved by the cauftic potafli, was o,;ded Iron, 
merely gxided iron, weighing nineteen grains when ignited 
and wafbed. 

(d) The liquor that had been fufierfaturated with cauftic The Uquy eon. 
ammonia and poffetTed a blueilh tinge, was by flow evapora- talncd a little 
tion fo far reduced to a fmaller volume, that the grealeft 
of the muriate of foil:;, which had been generated and con- 
tained in it, could feparatein cryflals. The fluid feparated from 
thefe, in which the acid predominated, and which now hardly 
exhibited any perceivable greenifti colour, was in vain exa- 
mined 
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mined for cobalt It contained only a flight trace of copper 
and lime. The firA of thefe was made to appear, by com-* 
bining the fluid with pruffiate of potajh, and the brown-red 
precipitates thus obtained aniounlec^ to a little more than two 
grains, which are to be confldered equivalent to about one 
grain of oiideiL copper, 

(e) At lafi, carbonated foda threw dowm about half a grain 
of calcareous earth, f 

Component parts In confecjiience of this decompofition, fhofe tivo hundred 
as enamel? ^**'*t?*‘^**’s of the antique blue glafs- pa ft e, rniifl have contained the 
iollowing earthy and metallic conflitucnl parts : 


Siler 

(<0 

- 

grains. 

Oxide of Iron 

(O 

- 

]9, 

Aluailne - 

(h 

- 

3 . 

Oxide of Copper 

Cdj 

- 

I. 

Linn 

0) 

■ 

0 ./) 


Other citpfri- As I have fubje^ted the above blue glafs to feveral other 
ments were cxnerimrnls, rneicly with an intention of difcovcring the <‘o- 
ed no cobalt. ballic portion it might polhhiy contain, ycl without niiding 
till! lead trace of it, there appears to be no doubt, that its 
Iron can alTvitl blue colour cntiielv depends on the ingredient iron. That 
a blue c-namel ; uiidor fonie eiicumllunces, is capable of producing a 

as IS iccn in the ' , - , , n i i i r n /■ i i 

^melting works, blue enamel, is clean) flicwn by the neauliriilly blue coloured 
Icoriir of iron, which Irequcnll) aic met with in the liigh 
furnaces on rmilimg tiliceous iron-ftones. But we are not 
luflicienil) acquainted with the circumflanccs and conditions 
iiiuliT which this tolour is produced; for the aflertion of 
Henckel, and lome other eailier authors, that by means of 
iron, cemented with arlcnic, the fame blue tinge can be given 
glals which it acquiies from cobalt, has not yet been fufliciently 


* It is well known that nature tinges the fapplire, JapisJazultf 
blue clays, See, by means of iron without cohalf ; but man is not 
poflcffeil of her mean'. A chemical friend, with whom the tianf- 
lator had a converfatiun on this luhjcfl and on the difHculty of 
])roving the nccuiacy of the above analj/is by a f^nihctical procefs, 
niggiilcd the idea, that fuch a blue patU could, pet haps, be made 
witluAit cobalt hv the intermediiiin of lapis-lazuli ; an idea which 
play aift'id a iubjeft for expeiimciit. — Tranf, 


confirmed. 
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confirmed. Whence^ after the difeovery of the blue (Wim 
cobait, the art oF tinjjeing glafsblue bv means of iron has had 
the fame fate with fovt-ral other attainments now jofi ; namely, 
to have been difrarded airl forgotten on the account of new 
invented, more commodious, and certain expedients and 
methods. • 

^ SECOND SECTION. 

THESE coloured mufaic glafs-paftes of the ancients agrcc»The prcccdlnf 
with rerpe^t lo their opacity and fcoriaceous fradlurc, with 
mo(l<-!n enamels. On the other hand, the deceitful imHations 
of ^ems alrcadv rmmtioned before (hew, that the ancients 
Ijkew^fo kiicw how to prepare beautiful, high-colourcd, and 
tranfparc'it glafs-paftes. 

But luwvi vor well knowm tliofe works in glafs of the an* but the ancient* 
cients m:i> he, iluce both earlier and later writers have given ‘^her 

' " in*‘ilK)u of p.unt« 

fuflicient information of them, and feveral Ipecimens pre- ing, little known 
ferved in the collections of antiquaries atford a direct know- ^”*•‘1'***’'**' 
ledge of this fubjefi ; it is, on the lonlrary, very liirprifing, 
lhat antifjiiaries are fo little acquainted with that cntiiely pe- 
culiar and !;y far more remarkable painting on glaf-, which is 
formed of l urioud y coloured delicate glafs fibres, joined with It formal of 
thegreafefi nicely, and bv fubfequent funen conglutinaled in, of 

to an homogeneous rompatl maE. In the t arlier woiks on fufion : 
antiquities this fcarie production of art is not at all mentioned j 
the roafon of v^liich is probably this, that Use fpecimens now 
cxilling of it were found, perhaps, only Jibout the middle of 
(his (hijt) century. 

Among later ar.tiquaries Count CaHus appears lo be the Fh ft mentioned 
firft, who in his OUie^ions' of j-Uuitjvitia has given informa- 
tion, accompanied by rather inadequate drawings, of this fin- 
gular fpecies of mofaic work. Wink elmann has afterwards, in 
his Annotawms an the Hijlory of the Ait among the Ancimts, 

(page 5, feii.J, more accurately deferibed two other antiques 
of this kind, with the appellation, Pictuns mafic oj Claf^ 

Tubes, in the Ibllowing pafTage : ** The works ot the ancients Ample (*cfi:rip- 
in glafs which arc not noticed in thp IJijlori/ rf the ArU, de- ^aml? ^*”*^**" 
ferve parlicu arly to be nientioned in this place ; more efpe- 
ciallv, becaufe the ancients carried the art of working in glafs 
to a much higher degree itian we have arrived at ; a fori 
which, to thofc wlio have not fecn their works of this kind, 
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Very curious 
antique enamel 
of a duck i 


traced and fi- 
ftiibed with ex- 
treme accuracy 
and efTedt $ 

continued 
through the 


might have the appearance of a groundlefs aflertion.^' Aflcf 
which he mentions a floor formed of green glafs-plates difeo- 
vered in the Farnefc-ifiand, as well as fome fragments of 
glafs-cups, which niuft have been eturned on the lathe, and 
then proceeds as follows : But the art flrongly claims our 
admiration in t^o fmall pieces of glafs, which laft year (1765) 
were brought to Rome. Each of them is not quite one inch 
long, and one-third of an inch broad. One plate exhibits, on 
a dark ground of variegated colours, a bird reprefenting a 
duck of various very lively colours, more fuitable to the Chi- 
nefe arbitrary tafle, than adapted to (hew the true tints of na- 
ture. The outlines are well decided and (harp, the colours 
beautiful and pure, and have a very flriking and bjjHliant 
effect; becaufe the artift, according to the nature of the parts, 
has in fome employed an opake, and in others a traniparent 
glafs. The mufl delicate pencil of the miniature painter 
could not have traced more accurately and diftindlly, either 
the circle of the pupil of the eye, or the apparently Italy fea- 
thers on the bread and wings, behind the beginning of which 
ihis^ piece had been broken. But the admiration 6f the be- 
wio/f higheft pilch, when, by turning the glafs, he 
the piece, w/- fees the fame bird on the reverfe, without perceiving any dif- 
in the (mailed points; whence we could not but con- 
clude, that this piciune is continued through the whole thick- 
nefs of the fpecinicn ; and that, if the glafs were cut tranf- 
\crfcly, the fame pidure of the duck would be found repeated 
in the feveral (lab^ ; a concluiion which was dill farther con-^ 
firmed by the iranfparcnt places of fome beautiful colours upon 
the eye and bread that were obferved. The painting has on 
both (ides a granular appearance, and Teems to have been 
formed, in the manner of mufaic works, of Tingle pieces ; but 
To accurately united, that a powerful magnify ing-giafs was 
unable to difeover any jundures. This circurodance, and the 
continuation of the pidure throughout the whole fubdance, 
rendered it exlreroely diflicult to form any dired notion of the 
Jt 18 found to procefs or manner of performing fuch a work. And the con- 
it might have long continued enigmatical, were it 
not that, on the fedion of the fradure mentioned, lines are 
obfervable, of the fame colours whicli appear on the upper 
furface, that pervade the whole mafs from one (ide to the 
other ; whence U became a rational concluiion, that this kind 
. of 


e&dwife. 
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of painting muft have been executed by joining varionfly co» 

toured filaments of glats, and fubfeqaently fufing of the fame 

into one coherent botly. The other fpecimen is of about tbc Another fpecU 

fame fize* and made in ^.he fame manner. It exhitnts orna- 

mental drawings of green, white, and yellow colours, which 

are traced on a blue ground, and reprefent voKites, beads, and 

flowers, refling on pyramidally converging lines. All thefe 

are very d7flinit and feparate, but fo extremely fmall that even 

a keen eye finds it difficult to purfue the fubtle endings, thofe 

in particular in which the volutes terminate. Notwithfland- 

ing which, thefe ornaments pafs uninterruptedly through the 

whole thicknefi of the piece.^' 

the fame glafs^pafle, which has been here deferibed, The fame were 
mention is made by Sulzer in his Theory of the Polite Arts, un- SuUcr* 
der the article Mufaic (mofaich). Having feen* the piece 
itfelf in the houfe of iis then poffelibr, Cafanova, at Drefden, 
he confirms, in the capacity of an eye-witnefs, the defeription 
given by Winkelmann, and calls it ** a remnant of antiquity, 
which indicates the exiflence of an art brought to the highefl 
degree of perfeflion.'^ 

Mr. Townley, of London, enumerates, among the principal Extremely mi- 
rarities of his celebrated cabinet of antiquities, the ftone of a Townie 
ring of a fimilar antique glafs-pafle, which reprefents a bird oflcftioa/ 
fo fmail a delineation, that it cannot be diftinclly feen but by 
means of a magnifying lens. 

As very few fpecimens of this fpecies of glafs-painting, Two fpedme/is 
which undoubtedly muft be reckoned among the loft attain- of 
ments of art, and of which even the cxiftence is ftili fo little 
known, are met with ; I think it not fupcrftuous to give the 
following notice of two new’ famples which I poflefs of this 
clafs of antique fubje^ls. Both pieces have a Jiearl-ftjaped Defeription. 
form. The principal front is flat, the reverie is convex, and 
has from eight to ten prominences (Ecken), The length of 
one of them is one inch, the breadth four- filths, and the thick- 
nefs two-fiflhs of an inch. The other fpccimon is tu'o^thirds 
fmaller. As to colouring and manner of drawing, they 
are both nearly alike. The principal mafs of the larger is of 
a dark-blue, and wholly opake; but that of the fmaller is a 
fa pp hire-blue, and in forae places tranfparent. The blue 
ground is embellilhed with voiuted, ftcllular, minute flowers, 
of fo very fmall a delineation as to be hardly imitable by the 
4 > • pencil 
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Coloured plate 
of the larger 
fpecimcn. 


Invention of 
M<’yer to muiti- 
p'y copies of 
paintings* 


pencil of tlie miniature painter. The colours of ihefc liower* 
like ornaments which are red, green, brown, Iky-blue, and 
while, are pure and lively. The delineations pervade the 
whole fubftance, and upon a brolA^n part it is feen by mere 
infpedtion, that thefe delicate figures have been formed of 
parallel glafTy fibres of v&rious colours, conglutinated by means 
of gentle fufion, i 

As the drawings given by Count Caylus afford but a very 
imperfect idea of that ingenious enamd-painting, I fubmit here 
a delmealion of the larger of my two fpecimens. Fig, 1, 
F/aleKUi, reprefents it in its true fize; fig, 2 exhibits it 
magnified. 

On this occafion ihe following pafTage from a letter of 
M. Ktifinor*, concerning an invention of the celebrated 
Tobias Mayer, may well deferve a place here. '• Ma)er 
pofTefTed the art of making a number of perfe6lly firaHar copies 
ol a painting. He compounded his picture of coloured tvax^’ 
cra^onst in the fame manner as a prifm may be compofed of 
thinner prifms of the fame length. Every tranfverfe cutting 
afforded then a copy.'* Meyer might probably have been led 
to this method of imitation in wax, from the infpeftion of a 
mu laic work of the kind here deferibed. 


II. 


On Spontaneous Injlammalirm^, G. C. Bartholdi, Pro* 
Jfjfor qf Phyfic and Chemijiry, 

(Concluded from Page Z20. ) 

4. The Fermentation of minimal and Vegetable Snhjianccs, 

" nr 

Feat from fer- 1 HE greater part of animal and vegetable fubftances, when 
mentation. they ft ill retain humidity, and are accumulated into large 
n.affes, enter into fermentation, a change in their compofttion 
is effofted, and they frequently heat to the point of inflamma- 
tion. It is thus that magazines of hay, of turf, of flax, of 
liemp, flacks of hay or flraw, heaps of linen-rags in paper- 
mills, Sfc. lake fire fpontaneoufly. 

* AUgmeine Ceegraphifebe Ephemendevy by Zacb> 1798. 


It 
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It is principally hay whic h requires precaution ; if the hay- 
harveft happen in rainy weather, it is commonly flacked be- 
fore it is tiioroiiglily drvi and in this flale is more dirpofcd to 
ferment and to heat. If a liay-ftack is obferved to be in fer- 
mentation, great care mu ft be taken not to tliryw it down too 
fuddenly, the exterior layers muft be carclully detached one 
after the oilier, ft almoft always happens, that when a hole 
is made in the middle of a ftack of healed hay> it takes fire 
fuddenly. 

Nothing, however, is more eafy than to prevent Ihcfe fatal Utility of adding 
accidents : when there is any reafon to fear that the hay 
is iniended to be houled or flacked, is not fufficienlly dry, it 
is on^ necclTury to (caller a few handfulls of common fait 
(muriate of foda) between each layer. It would be very ill 
judged to regret this trifling ^l^ehce; for the fait, by ab- 
forbing the humidity of the hay, not only prevents the fer- 
mentation and coniequent inflammation of it, but it alfo 
adds a lafte to this forage which ftimulates the appetites oi 
cattle, aflifts their digeftion, and preferves them fi om many 
difeafes. 

Duiing the great heals of fummer, it frc(|uently happens that 
heaps of dung inflame fponlaneoufly : great care (huuld lx; 
taken to fprinklc them (requcutly with water in the (ummer 
feafon, and to keep them at a certain diftance from habitations, 
as well to prevent fires as wiili a view to lalubnty, 

• 

5. The Accwnulaiion of Animal and l egcla-dc iiuhjlances covered 
u'ith an OiL 

If animal and vegetable fubftances heaped into a large mafs. Heat fmm greafy 
can take fire from the heat produced by their 
this acddeiit is ftili more to be dieaded when they are covered 
with oily matters, and particularly with a dryh.g oil. 

Befides the accident wliicli happened at the manufactory 
of Lagelbarl, and of which our colleague Haulfinan gave an 
account to the Society, and the fire which took place in on# 
of the fineft manufaftories at St. Marie-aux-Mines, there are 
many other examples of wool, fluffs and pieces of cloth, which 
were not fieed from greafe, taking fire in the warehoufes 
when they were folded together, and even while moving 
them from one place to another when they were in large quan- 
lilies ; this is principally to be dreaded when iinfeed oil, or 
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Tty other oil, drying in itfelf, or rendered fo by oxide of lead, 
is employed in th^ preparation of thefc (luffs. 

In the manufadlure of cloths, only olive oil, or oil of colssa, 
ihould be ufed to greafe the wool. . 

It fomelimes, happens on boiling flowers and herbs in oil^J 
which occurs in fcveral pharmaceutical operations, that, after . 
being taken out, the herbs dried in the oil infUline fponta- 
ncoufly : care ihould therefore be taken when tbefe her^s 
are thrown away, not to heap them near other combuftiblj 
bodies. 

There have been feveral examples of veflels having beeF 
burnt in fea-potts, either by the fpontaneous corobuflion of 
heaps of cordage coated with tar, or by a mixture of Ifi^fecd 
oil boiled^with lanip-blact, ^d inclofed in a bag. 


' 6. Vie boding of oily Matters, 


Fire from boiling In the preparation of fome vamiflies, fuch as printers' ink, 
oilymattcrij jjj vvhich linfeed-oil, boiled to a certain confiflence, is gene- 
rally made ufe of, it frequently happens that the oil takes hre, 
unlefsthe necefTary precautions are employed : the fame effeft 
takes place in melting butter, lard, or any other greafe, if they 
are heated too much ; fo that, in tbefe operations, it is always 
necefTary to remove every other combuflible fubflance, to have 
a lid at hand to cover the veflel as foon as the hre has caught, 
and particularly to take care not to pour w^ater upon it, which 
inilead of extinguiihing it, would fpread it more and give k 
greater activity. 

7. Torr€fa6iion, 

and from roafted There are many vegetable fubflances whictf increafe their 
vegetable fub- power of inflaming fpontaneoufly by torrefaclion, if they are 
inclofed in facks of cloth, which leave them in contact with 
the furrounding air; fuch are faw-duft, roafted coffee, the 
meal of grain, and leguminous fruits, fuch as French beans, 
lentils, peafe, 

There have been feveral inlfanqes of ftables having taken 
£re from a bag of roafled bran which had been applied to the 
neck of a iick animal, and had inflamed fpontaneoufly. The 
inhabitants of the country who, in fome diforders of their 
beads, are obftinate ia applying this remedy, to which others 
• of 
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of more elBcacy and lefs danger might be fubftituted^ (hould 
at leail be careful not to inclofe the bran in the clothe either too 
hot or loo much roaded. 

Brewers, after having %ade their barley and other grain, 
which they employ in making beer, germinate, dry it in a 
kiln, except what is intended for pale beer, and they gene* 
rally roaft i( more or lefs highly, to give the beer a deeper 
or paler colour. If, therplbre, when the grain is brought 
from the kiln, it is put, ft ill hot, into facks, it frequently hap- 
pens that it heats and takes ftre, and this has occafioned feve- 
ral fires in breweries. 

8. Sulphurated and phofphorated Hidrogen Gas, 

The caufe of fubterraneous fires and volcanoes isagenerally Tnflammation of 
attributed to the decompofition of pyrites, or metallic phofphJ!ta*ted h? 
phurets, buried in the interior of the earth. Thefe pyritousdrogengas, 
maftes are decompofed by the contact and concurrence of water 
and air, and the decompofttion is always accompanied by a 
great expanfion of caloric, and a difengagement of a very in- 
flammable gas, called fulphurated hidrogen gas. This gas in- 
flames at an elevated temperature,, and can communicate the 
inflammailon to the fulphur of the pyrites, to the coal and other 
bituminous matters which generally accompany it. 

Similar inflammations are fometimes obferved near coal-pits. 

In exploring the coal, veins and infulated maftes of pyrites are 
frequently met with : fince thefe pyrites always communicate 
a bad quality to the coal, the miners generally lay them afide, 
and throw them out of the pit : if thefe heaps of pyrites, 
mixed with coal, are then expofed to the alternate adlion of 
the fun and rain, they heat and inflame. Great care muft 
therefore be taken that thefe accumulations of pyrites (hould 
be kept at adiftance from ail combuftible bodies to which they 
would neceftiirily communicate the inflammation. 

There are many operations of nature in which fulphurated - 
liidrogen gas is formed, but it often enters into other combina« 
tions as it forms, it diftblves in water, or difengages at a tem- 
perature too low for it to inflame. 

By boiling phofphoras in a folution of potafh or lime, phof- 
phoraled hidrogen gas is difengaged, which, being much more 
combuftible than fulphurated hidrogen gas, inflames at a low 
temperature as foon as it comes in contact with atmofpheric air. 

TThis 
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This gaS| which in chemical experiments ofFers the beautiful 
fpedacle of a tbunfain of fire over water* is produced natu- 
rally by the putrefadlion of animal fubllanc es which are buried. 
The lights which are frequently feen to come out of the earth* 
and which are^ known by the name of Jack Lanterns* arc 
only ow'ing to the dlfengagement of this phofpborated hidrogen 
- gas; as thefe lights generally appear moving about in places 
where they do not touch dry c')mbaflihlcs, tljey feldom occa- 
iion difagPeeable accidents ; but they are alfo difengaged in 
fbrefts, and it may happen that in hot fummers, when thegrafs 
and brufli-wood are thoroughly dry, the gas in combudion may 
meet with thefe combuftible materials, and fet fire to them* 
and thus produce the conflagration of a whole forefls'; we 
(hould not therefore, too lightly, and without fufficient proofs* 
attribute to the malevolence or to the connivance of mankind* 
thofe dreadful events which are fometimes only the refult of 
caufes purely natural. 

9. Sulpkuret and Phofpkuret qf Lime and of Potajk formed in 
• the Combvjtion of JHeral Pegetabies. 

Sulphuretand Sulphur is always formed when gypfum (fulphale of lime) or 
phofphurc^ of gny other fulphale* whether earthy or alkaline, is flrongly 
Iimc or potaih. charcoal* wood* or, generally* with any coin- 

budible which is reduced to charcoal by heat. The fame falts 
form fulphureous waters if the remains of animal or vegetable 
fubftances are left in a water in which it is dilTolved ; fo that 
it frequently requires only a little fulphale of lime* or fonie 
other fulphuric fait, 'to communicate the odour and fade of 
fulphur to water which is dagnant, 

Pyrophorus. Pyrophorus is obtained by calcining the alum of commerce* 
or fulphale of potalh with fugar* meal* or any other fubdance 
wiiich is reducible to charcoal. 

The inflammation of pyrophorus which takes fire by the 
foie conta6l of humid air, is only owing to the fulphurct of 
potaib* which by attrafiting the humidity of the air* beats to 
that point that it kindles the carbonaceous matter which fur«* 
rounds it, and which being in a dale of greater tenuity* is fo 
much the more difpofcd to burn. 

A pyrophoric But fince many of our common combudibles contain fulphu- 
happen that, in their combudion* a pyrophoric 
nary cpmbttf. matter is foiuetimes formed by chance* which remains in. the 
****"• * reCdue 
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refidue of the combuftion, erpecially if the combuftible is not 
entirely confumed, and a part is not reduced into charcoal^ 
which frequeBlly happen*; in the fire-places in which ihecom- 
buftibles are not burned ifi grates, and the aftics are not fepa* 
rated from the' charcoal. There have been jnllances of houfes 
having been burnt by aflies intermingled with the charcoal 
which had, been taken too early from the fire-place and put 
into places where they were furrounded witli combuftibles, 
which they fet on fire by a fpontaneous inflammation. Hap- 
pily tbefecaufes of conflagration rarely occur; for p}rophorus 
does not retain its property of inflaming for any length of lime, 
and it is frequently decompofed fliortly after its produ6lion, 
withigit occafioning any unplcafant event : neverthelcfc, care 
fliuuld always be taken not to put allies newly biyned, and 
which are dill intermingled with charcoal, in places where 
they can communicate with combudibles. 

The formaiioh of a pyropljoric matter is principally obferved 
in the preparation of the ibda of commerce, which is obtained 
by the Incineration of different maritime plants containing 
much fulphate of foda, and which, in the combudion, fome-* 
times furnith a certain quantity of fulphur, greater or lefs, ac- 
cording to the manner in which the operation is direded. 

The formation of pholphuret of lime has great analogy with 
thatof fulphuret of lime. Although the phofphoric acid is not 
found fo often in vegetables as the fuiphuric acid, it neverthe- 
lefs exids in them in greater quanlii) than has hitherto been Phofphoric acid 
believed: it is principally found in moll piants W'hich grow in 
marfliy places, in turf, and in feveral fpecics of the w^hite 
woods. In reducing Ihefe vsoods into ciiarcoal, a fmall quan- 
tity of phorphoms .is lometiir.es formed, which may remain 
combined with the fame bafes as retained the phofphoric acid 
before the cornbullion : the phofphorus, by forming other 
combinations, may be rendered incapable of cccafioning any 
accident, but it may alfo happen from a concurrence of fevc- 
ral cifcumftances, that charcoal impregnated with any phofji 
phuret whatever, may, by expofure to the a61ion of a w’arrn 
and humid air, clif ‘ngage pbolplioraled hidrogen gas, which, 
by the conlad of. the almorpheric air, will lake fire and com- 
municate the inflammation to the inafs of the charcoal. 

Two examples of this kind of fpontaneous combudion have Spontaneous In- 
take^ place ill the powder n^^ine of Eflbne, iu the years 8 a ^ 

VoL* VlII.«nAuGUST|: R • and powJermaga* 
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and 10, Tlie firft lime the receiver of the machine (ot fifting 
the charcoal caught fire, and the fecond time it began in the 
magazine of charcoal, without a fufpicion of any other caufe 
except that of a fpontaneous inflamn^ation. ^he different re- 
ports made on^thefe two events, have been inferted in tlje 
>> public journals; but the explanations that were given of them 

were not falisfaflory. It Teems very probable that they were 
occafioned by Tome pjiofphorus contained in the charcoal^; and 
this explanation lias the more weight, becaufe willow (bour- 
claine), which is ufed at Effone, as well as in moff other pow- 
der-niaimfadories, and which, in many refpefls, deferves the 
preference over other woods in the preparation of powder, 
contains phofphoric acid, at lead that does which grows Vi our. 
neighbourhood. 

Charcoal from turf begins to be employed in Tome domedic 
and other operations ; but as it is much difpofed to fpontaneous 
infiamnialioii, its ufe (hould be prevented, or at leaf! it ihould 
be dored with great precaution. It has happened at Paris and 
other places, that magazines of this charcoal, which were un* 
lliellered, have taken fire by the combined aflion of the heat 
and fain. 

10. Phofphorus Jbweumes coniained in Charcoal. 

Detonation from It may alfo happen that the fmall quantity of phofphorus 
which is fometimes formed in the carbonization of different 
forts of w(K)d> without uniting either with the lime or the pot- 
alh, remains combined with the charcoal, which then does not 
difengage phofphorated hidrogen gas, nor does it readily in- 
fiarae by the foie action of water or of a humid air, but which, 
by percuffion with falt-petre (nitrate of potafii) may produce a 
powerful detonation. It is very probable that the three fuc- 
ceffive explolions which took place in the pow'der-mill at the 
manufaflory of Vonges, were partly owing to a fiinilar caufe. 
Chaicoal pro- * Charcoal has, in general, great influence on the different 
tf^thc**b!iV*u produdions of nature and the arts. It is frequently obferved 
lity of cowTort founderies, particularly in thofe of iron, that the 

bon. ^ produ^s vary according to the nature of the charcoal employed. 

The bad quality which is fomelimes found in iron, of being 
brittle when cold, is generally attributed to the phofphori^cid 
contained in the ores : but fintfe tha feme ore, % the famlpro. 
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CelTes, f»rni(hes belter iron in one foundery ihan in another, 
the difference feems frequently to arifc in part from the char- 
coal. 

Such are the principal caufes of fpontaneous combiiflions, 
whofe effcQs are fo much the more dangerous by being lead 
expected. The Society of Emulation thought they fliould ren- 
der an important fervice to every clafs of proprietors, and par- 
ticularly to the inhabitants of the country, by developing the 
phyfical knowledge which might guard them againd dangers, 
of which they are too frequently the viflims, from ignorance 
and a fatal want of forefight. I trud I have fulfilled the' with 
of the Society, and of the fird Afagidiate, whole intelligence 
and fomlant folicitude extend, without exception, to e\'ery 
obje£l which may contribute to the profperity of life co anlry 
and the happinefs of the governed. 


III. 

On the Solution of IVatsr in the Ahnofphere; and on the Nature 
of atmofphcncal Air. Bj/ Mr, John Gough. From the 
Author, 

To Mr. NICHOLSON, 

SIR, 

I DO not recolledi any philofopher or meteorologift, who has 
attempted lodemonflrate the d^emical union of atmofpherical 
air and water, by help of the following fa^Is and arguments^ 

Should the piefent endeavour, to edablilh the propofition, ap- 
pear deferving of a place in your Journal the infertion of it 
will oblige. 

Yours, &o. 

JOHN GOUGH. 

Middkjhaiv, Jidj/ 16, I SOL ^ 

^ Ejp. 1 . If a cylinder of dry porous wood be pul into a ftrong Dry vegetibUil 
glafs tube, nearly of the lame diameter with itfelf, and water 
be poured into the vefTvl, the particles of the fluid will pcne-- 
trale the wood, and caufe it to fwell, Ip as to burd the glafs. 

Some writers aflirm, that the fame artifice has been ufed with 
fuccefs to fplit rocks, an operation wbieh is commonly per- 
formed by the elaftic power of gun-powder, A quantify of 

K 2 , snotioQ 
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motion is generated in this experiment, which cannot 'be rc* 
ferred to the a6tion of gravity. We muft therefore afcribe it 
to another force, namely, tlie xnutucv^ attraction of wood and 
water in a liquid form. 

Aqueous va- 2. If a 'piece of whip-cord or tharm be ftretched by 

pour attra^d by heavieft weight, it can fupport, the pendent body will af- 
^c; cend, as oft as the Itring or gut contracts, in confequence ol an 

acceflion of water derived from the atmofphere ; on the con- 
trary, it will defeend, when the cord begins to relax from the 
lofs of moifture. llie motion generated in this inftance, proves. 
* atmofphcrical vapour to be powerfully attracted by the dry 

fibres of vegetables and animals ; confequently thefe fubHances 
have a ftrong affinity to water, not only in a liquid form? but 
alfo when it is diffufed through the air. This affinity or force 
will be called the hygromctrical attraftion rn the fequel of the 
effay, for the fake of perfpicuity. 

The force of The preceding experiments have not the leaft claim to no- 
affinity perma# vclty ; but they are the preliminaries of an inference, which is 
of moment in the prefent quefiion. For affinity is a fixed re- 
lation of bodies, creating a difpofition to coalefce, in fueb 
are thus mutually related, as often as water is combined wrlh 
another fubflancc. The union mufl therefore be permanent, 
uniefs it happens to be difTolved by an External caufe. Now 
as any certain force only gives way to another fuperior and 
contrary to itfelf, it is evident that a moift body, which dif- 
charges a portion of the water it contains, is obliged to part 
with it by a more po^rful attraffion, exifting in its neigh- 
bourliood. It is to le remarked, (hat temperature is one of 
the external cau fes alluded to above; but it is difregarded at 
prefent, becaufe ifte effedls.of its changes may be obviated in 
Ihe following ^^periment, which is intended to throw addi- 
tional light u|i^ the hygrometrica) attra:dion. 

Hygrornetrlcal Take two bibulous fublfances, fuch as two dices of 

attraiftion is /poiige, or a piece of fponge and Hired of w oollen cloth. 
thr»"ceffion of ^be one wet and keep the other dry ; then pul them both 
*v4t«r. into aclofe vefTel of glafs or metal, placing them either in con- 

ta£t or apart : tlie wet body will grow lighter in a fhort lime, 
and the dry one will gain more weight ; this procefs may be pro- 
longed, until the two fubHances find the equilibrium of their 
attraftive powers; which will be accompiiHied, when their 
rcfpft^Iive weights become ftalionary. This equilibrium proves 

the 
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the hygrometrical attra^ion to dimtnifh with the abrorption of 
water, and to increafe with the lofs of the fame; confequently 
an union produced by this force, may be diffolved by the Jpre- 
fencc of a body, which contains lefs water, and therefore at- 
trads it more ppwerfully. 

Atmofpherical air may be concluded to^potTefs the power Atmofphericai 
defcribed above, from the changes and effefts, which are ob- 
fervable* in the following inflances: Firft, Atmofpherical air 
takes the water of cryfiallization from various falls ; it there- 
fore oi^ercomes the affinity, Which unites the^ component parts 
of thefe crydals. Secondly, The fame hygrometer denotes a 
greater degree of humidity at one time, than at anotiier, 
though tbe height of the thermometer be the fame; confe- 
quently the hygrometrical altradlion of the atmofphere is vari- 
able under equal degrees of temperature; becaitfe this force 
is evidently conftant In an infirument kept in an uniform heaU 
Third, If two veflels be expofed, at the fame time to the air, 
one of which contains dry potafh, and the other a dilute folia- 
tion of the fame ; the former will acquire weight, while the 
other grows lighter. The laft fa£l Qiows, that atmofpherical 
air may be faturated with moiOure, in refpedt of one body, 
and be at the fame lime in a very different fituafion relative to 
another; fo that evaporation evidently arifes from an excefs of 
hygrometrical attradlion in the atmofphere ; on the contrary, 
the production of dew depends upon a fimilar qxcefs in the 
bodies on which it is formed. 

I may be afked, after 'making this open declaration of my Atmofphencal 
fenliments, which of the conftituent gafes of the atmofphere **** 

combine with whaler? The proper reply to the queftion appears 
to be this: It is atmofpherical air; which I confider to be a 
homogeneous gas, for the following reafons: -—Firft, The at- bec^iure it 7t 
inofphere is diaphanous; which could hardly be the cafe, w'ere **^*pl*“*®“** 
itamafs of uncombined fluids of different fpecifip gravities; 
for, had fuch an arrangement been formed, the rays of the 
fun would have fuflfered a multiplicity of refradlions, in their 
approach to the earth ; and total darknefs, or at beft a^dim 
twilight, would have been the confequence, had our planet 
^een ftirouded by a covering of heterogeneous gafes. Thus 
the atmofpbere appears to be homogeneous, from the conii- 
^eration of its tranfparency.— Secondly, A given meafure offcccaufe (mare 
p^i£en is Ii^sviw than an bulhof azote, under fimilar 

.f^rcumllances^ ' • ■ 
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Atmofph«ncal drcumfiETtces ; confequently the dcDlity of the former exceeda 

air a fimplc gas. the laitef, fuppofiiig their elaftic forces to be equal. 

On this account founds will move, in all cafes^ with lefs ce-» 
lerity in oxigen than they do in a^ote. ^ If then,our atmofphere 
confifled of two independent malfes of theft, fluids, mutually 
pervading each o.ltier, every momentary report would have 
been double to fenfe, at a fufficient diflance from the feat of 
found ; becaiife fuch a report would arrive at the ear bore ex- 
peditioufly through the medium of the azote, than it would 
through that of the oxigen. But4bunds oflbe ftiorteft duration 
are not repeated at the grealefl diftances; conftquently tlio 
air is homogeneous becaufe it is the vehicle of found. 

If the preceding arguments be juft, the homogeneity of at- 
mofphcrical air cannot .be controverted ; becaufe the conclu-v^^^-.,;^ 
fions which refult from the contrary h^pot^ietis are repugnan^-lVi?' > 
to common experience. We come in the next place to thS^^ , 
fpecific nalura of this gas,; but this is a difficult enquiry in tlieV 
prefent iinfctlled Hate of chemiftry, when the phenomena of. ' 
galvanifm are daily bringing new truths to light, and threalei|<; 

(o (lib vert the prevailing theory, Conjedu res, however, wifi ' 
naturally fpiing up in the roidft of uncertainly ; and as a dl- 
verfity of ftnliiucnt has its ufe in times of fcientific anarchyi 
I will venture to propofe the following hypothetical queftions 
relative to the conftitution of common air, Is not this fluid u 
chemical compound, havhig the ga? called azole for its bafis; 
to which the polilive energy of the galvanic pile is united, lo^ 
gelher with water, but in a manner which cliflingulfljes tlii^ 
compound from the gaftous oxifle of azote ? May not a 
thus conftiluted, oxidate other fubftances through the inlerpo- 
fition of the water, wdiicli it holds inTolulion bythehygro- 
nietrical altra^ion? Though ihe aqueous part of the atmofe* 
pberc cannot of itfelf decompound common air; n^ay not it 
. perform the office of an intermediate agent, when affiffed by 
the body to be oxidated, and in this manner deprive the azote 
of the galvanic energy, more or lefs perfeftly, accordirg to 
cineumflance.s ? Will not the aqueous vapour unite with the 
matter feparated from the air, and produce oxigen gas, which 
will enter into corapofition with the third fubftance, and com* 
plete the bufinefs of oxidation > The binH fuggefted ip the 
preceding queries, would have been by no means adrotffible 
in a time of more perfe^ uniformity in the ftntiments of phi* 

^ » lolbphers; 
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]ofophers ; and nothing can be pleaded in its excnfe but the 
revolution of opinion, which is apparently ready to take place 
in the theory of gafeous fluids. 


IV. 

Repfy to the Ohfcmitions of Jlf . VAhhS Ilauy, on arfeniated Cop- 
per. By M. LE Comte de Boui^non, Member of the 
Ro^al and Linnean Societies of London.* , 

It is but a few days Sir, fince I had the honour to receive Introduftory 
from you the obfervations which you have made on the diflfer- 
ent Ipecies of arfeniated copper, deferibed by me, in a memoir 
on that fubjedt, read to the Royal Society of London, on the 
i9lh of February, 1801. I have read tliefe obfervations with 
the greateft inlerefl, but not being able to adopt the opinion 
refpedling them, to which the inveftigations you have fubmit- 
ted them have led you, I feel great obligation for the oppor- 
tunity you have aflforded me of explaining myfelf more parti- 
cularly than 1 h^ve hitherto done, on what relates to this in- 
terefting fubjedt. Betides, you offer thefe obfervations with 
that diffidence which ufually charaSerizes real merit, accom- 
panied with a doubt which calls for a new examination. 

You oppofe my opinion* Sir, on the divifion which I have 
made of the arfeniated copper into four fpecies, with a deli- 
cacy and a politcnefs, which renders the (light mineralogical 
difeuflion that becomes the necelTary refult of it, of infinite 
value to roe. It is very defirable that Ihofe fadls on which 
differences of opinion may prevail ftiould always be difeuffed 
ip this manner : the fciences would certainly gain by it, and 
Ihofe who cultivate them would lofe nothing by yielding a lit- 
tle to each other. 

Like you, Sir, when I employed myfelf on the fubflance Notice of the 
which, fince the firfl effays of the celebrated IClaproth on 
has been called a conabination of the arfenical acid and cop- 
per, 1 thought it right to confider, under the fame point of 
view, the different cryfialline forms which it offered, deriving 
them all from one common bafe, and my firfl enquiries were 

* Tnmflated from the original, communicated by the author. 
fot the pper of Abbe, fee p. 187 of our prefept vol, 

^ ^irefled 
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directed to delormining this bafe, or the primitive generating 
crjftal of all ihofe of this fiibftance. I was not long in dif- 
covering that among the cr^’flals which I had fubjedled to this 
examination! there exifted two forms which could not, in apy 
way, be conneded with the others: analyfis has finoe fhown, 
that one of thcfe belonged to an arfenialed iron, which haci 
been improperly ciled as belonging to copper, and the other 
to a combination of copper and iron with the arfenical acid> 
which had hot been known before. With refped to tfieothei^ 
cryfials, as the appearance offered by each of them contradided 
the opinion which conneded them, itbecanie necelTary to de- 
pend in the be/i poffible manner on all the other exterior cha- 
raders which this fubftance could offer to the mineralogift, to 
attain to fome refult refpeding it. This is precifely ivhat I 
liave done, and when the aggregate of Ihefe charaders forced 
me to recognize four very diflind fpecies in the mafs of fubr 
fiances, which 1 fufpeded might belong to the combination of 
the arfenical acid and copper, I confefs I experienced fome 
falisfadion in obferving that the analyfis of achemift, fo juftly 
cfleemed as Mr. Chen^yix is, fantlioned, in forae meafure, 
the divifion to which obferv^lion had lec) i^e. You remark. 
Sir, that thefe analyfis^ on being repeated by M. VaiKjiielin, 
varied in their refult : it follows necetfarily, that this fupport 
fails, or at leall becomes uncertain (or me : I abandon it there- 
fore, and leave to chemiilry the difcuQion of a fad which be- 
longs to it, and was to me only a powerful auxiliary, to con* 
fine myfelf within the flrid limits of mineriilogy properly fo 
.called. 

Preliminary ob- previous pbfervations ' 

iervations on the on the method which, it appears tome, (hptild bp followed to 

feparation of (ubftances, and afterr 
logical enquiries, wards, on the potiibilily of finding fevcral fpecies placed under 
the combination of the fame acid with the lame bafe, but with- 
out doubt, having elfenlial differences in the manner of com-* 
bination. 

’ The methods to be employed by the mineralogill in the ftudy 
of mineral fubJlances, are comprized in the examination of the 
peculiar marks which nature has impreffed on each of the in- 
dividuals which decorate and enrich its bofom, and which his 
great habit of obferving has taught him to recognize. Of thcfe 
marks, which we defignate by (he expreflion of exterior fpe- 

• cLfic 

4 J.'« 
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cjfic chara£icrs, fome are too delicate to be defcribed ; bat owC- 
tom enables the naturalifl to IWze them ; their a£iioii on his 
fight is fudden ; the moft rapid glance embraces the whole of 
them, and the naturalift Isas frequently formed his opinion long 
before he has thought of accounting to himfelf for it. He is 
not, however, fecured by them from the errors which other 
bulkier an^ more comparable characters may afterwards rec- 
tify; but the firft impreffion received from Ihefe firft traces., 
very often ferves him as a guide in the methoxi of employing 
the fecond. Among thefe latter cbaraflers, fome are bf eafy 
application and almofi always poflible, others require atlention 
and particular circumftances to be capable of being employed, 

Tliofewhich are in moft common ufe, and eafieft, are the form, 
the fracture, the hardnefs, the fpecific gravity, and the colour. 

Perhaps in a (kilful hand, diredted by the habit acqiiired from 
their nfe, thefe cbaradlers are almoft always fufheient for the 
knowledge and claiTification of mineral fubflances. In ftones, 
the colour is the moiR variable of all ; neverthelefs, it is certain, 
though the true caute cannot yet be affigned, that each of thofe 
which have been examined hitherto, alfe6is one only of the 
known colours more readily tlian it does any of the others. 

But in the metals this character becomes more conRant anc^ 
more elTenlial, and it very feldbm varies without the caufe of 
its variation being a change in the nature of the metallic fub- . 

(lance rlfelf. 

This fadl granted, when thenaturalift employs the exterior The confiden* 
fpecific charadlers, to afeertain the fubjefl which determines 
his enquiry, from the moment at which the agreement of thefe may be omitted 
chara^ers, or their differences with thofe ffiown by known 
fubffances, puts him in a fitualion to pronounce on the identity neraHnfereaws. 
or the difference of their nature, do not you believe that he has 
then the liberty of retrenching, on the one hand, thofe w'hich 
do not agree with the opinion which he had previoufly thought 
it right to embrace ; and, in the fecond place, to fubjecl the 
others to fuppofitions which may occafion a change in their 
afpedl to conned them with that which he wiflies, when na- 
ture itfelf has not offered traces, free from doublf of the pro- 
bability of the modification which be admits in thefe charac- 
ters? ■ ■■’ 

‘ Permit nie to obferve to you, Sir, that this is precifely whaf This has been 
appears to me to be the fubflancc of your obfervalions on the ky M. 
Wfauated”*"^' 
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arfeniated copper. You feem to confideras nothing the very 
fenlible differences whicli exill in the divers fpecies which I 
have cftabliftied, with r^ped to hardnefs, fpecific gravity, and 
colour ; and, ffopping at the fingle cj^arafier of form, you make 
fuppofitions for each of them, which, in terminate by 
connecting alK thofe vii^hich they offer with one primitive cry- 
fial : but nature does not exhibit any of the decrements which 
you fuppofe. I have never ditcovered the flight'eft trace of 
them in any of the immenfe quantity of cryftals of arfeniated 
copper which have paffed through my hands. Do you believe 
that thefe fuppofitions are only fufceptible of being admitted 
in a cafe in which, all the other cliaraClers being agreed in the 
moft perfect fiate of thefe fubftanccs, which is that of regular 
cryftallization and tnmfparency, they would become neceflary 
only to ddd an accumulation of proofs to thofe already ac- 
quired of their identify. 

Never was more attention paid than at this moment to the 
' great truth, that the progrefs of the fciences which lead to trhp 
fiudy of nature, depends principally on the exaCt diflinClion of 
each of the fpecies whofe union forms the aggregate to which 
the fcience is applied. No one is more convinced of this im- 
portant truth than 1 am. But this exaCl knowledge. of the 
fpecies, which perhaps your calculation or the analyfis of im^ 
proved cheiniflry may one day attain in a hmple and accurate 
manner, refls at prefent on the agreement of the exterior fpe- 
cific characters. Whenever this agreement exiffs, are 
compelled to conclude that there is a fimililude in thefpecies, 
and, on the contrary, a diffirailarity when they differ effen- 
tialiy from each other. I, however, agree perfectly with you, 
that before feparating one of thefe fiibiiances from the other 
to make a fpecies of each, it is requifue to be prev ion fly con- 
vinced that the differences which they offer, and on which their 
diyifion rells, are not purely accidental. . It appears to me, 
therefore, that nothing can be more undeferving of the re- 
proach of having negleCled thefe precautions, than, on the 
‘conUary, the ellabliflKnent of the divifion on the invariable 
conflancy in the difference of their exterior characters. 

► The only reafon, which, in the fubftances in Tjueftion, can 
raife any doubt on their difference, is the refult obtained from 
tihem by chemical anal} fis, which conllantly found the arfeni- 
cal acid combined with the copper in each of tliem ; but if the 
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'. an^lyfis had not been pofiiblei cer(%^ no natural! A would 
have hefilated to feparate them ^^M|l|^ther, according io 
the exterior characters fliown 

Why therefore, becaufe ^he^^pai^ces aji belong to the 
combination of the fame acid, with the fame metal, (bould 
there not be found feveral fpecies among them? 'This, I be- 
. lieve, is a fad which occurs much more frequently than has 
been hitherlo'Viippofed. Do not all the metals (bow various 
inftances of ftriking differences in the oxides, in consequence 
of that which exiAs in the combination of oxigen with them ? 

Xhe odahedral attradiveoxided iron, that which is rhomboidal. Variations In 
that not attradive, are not all thefe fo many fpecies ? In a me- 
moir which was inferted in the 75(h number of the Journal des mical combiat* 
Mines, t have endeavoured to Aiow that the odah'xlral fiil- 
phurated iron, and that in cubes, formed two very'diflind 
fpecies, and I do not believe that ihefe are the only ones which 
• exiA in it. JHlow many fpecies are offered by fulphurated cop- 
per! I am myfelf acquainted with fix, all perfedly diAind and 
, charaderized, .which 1 have long intended to give the deferip- 
tion of, but my occupations and want of time have not yet 
■permitted me. Finally, have not j^ou yourfelf beeh compelled 
I 10 form a particular fpecies of carbonated lime, of the arra- 
gonite, from the difference alone, which exiAs in its exterior 
fpecific charaders, although chemiAry can only find carbonic 
ucid and lime in it ? 

One rcafon which may be alledged againA the divifion of 
I -arfeniated copper into fpecies, is that the combination of cop- . 
per with the arfenical acid being already ajpecies in the genus 
of ores of copper, it would be making fpecies of a fpecies: 
and this objedion, which at the firA bluAi appears well founded, 
would bear equally againA the various oxides,* fulphurets, &c. 

^ But this difficulty feems to me to be more fpeclous than folid: 
it takes its jife from the impodibility in which we Aili are of 
afcertainlng every thing conneded with the diffe rent caufes 
which may produce a variation of the fpecies. Without doubt, ^ 
in this inAance, for example, it is not the fimple combination 
of (he arfenical acid with the copper which forms llie fpecies, 
but the particular combination of this acjd with the metal. 

Thus it is not the fimple combination of oxigen, hidrogen, 
carbon, azote, &c. which conAitutes the particular fpecies of 
Ztiimali but the manner of the combination iifelf. 

The 
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manner, all which relate$tblhcre molecule, the conllancy orf 
the dllFcrenee in thefe exterior fpecific charadlers will always., 
be the only means within our power of uniting or feparating 
the fpccies* I acknowledge, however, that in" this cafe, it is 
necelTary that this divifion (hould be eftabliflied as much as pof- 
iible on firiking and cli'ential charadters; and 1 agree, at the 
fame time, that latterly, this method has perhaps been much 
abiifed by giving importance to (imple and cafual chara6tors; 
this has iiequently placed fubflanccs in the number. of 
which Aiould only have bqcn coniidered as Ample yar^^^Kof 
thofe already known, 

I Aiall navy beg of you. Sir, to compare with nie to'^iffer- 
ent fpecies of arfeniated copper which 1 have deferibed. 

Comparifon of the Firjl and Second Species, 

The form of the fir A fpecies is an obtufc reflangular o6la-.* 
fccondV®"^” "f whofe faces are unequally inclined. Tw^o of them 

arfeiiiated cop- meet at the fummit under an angle of 139^ and at the bafe 


Coipparifen of 
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P®'* under one of 60*-'. The two others meet at the fummit in an ^ 

angle of 1,15^, and at the bafe in one of 6.5*^. This o^ahe- 
dron is ufually cuneiform; I have never perceived any modifi- 
cation of it. 

The form of the feqond fpecies is a hexahedral plate, always | 
very thin, whofe vertical planes are inclined alternately in opi- 
pofite direflions, fo that two of them, on the fame fide, make 
an angle of 13^^ with the terminal faces to which they incline, 
and the third, one of 115®. 

The mofi: ufual colbur of the firfi fpecies is a deep and very 
brilliant fty-blue, which fomelimes changes to green. 

That of the fecond fpecies is a fine emerald green : I have 
never foen any other. 

The fpecific gravity qf the fieft fpecies is 2831 : that of the 
fecond 25 18. 

The hardnefs of the firft is fuch that it readily cuts carbon- 
ated lime: the fecond no harder than is fufficient to cut 
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In your obfervations. Sir, you have ralfed to 60® 4' and 
66® 8' the meafures which I had eftaWiflied at 50® and 65®; 
meafures which ycu have; fixed from the relations eflablidied 
by you between the height of one of the pyramids and the per- 
pendiculars drawn from its bottom on the edges of its bafe, 
which correfponds with the adjacent and unequally inclined, 
pyramidal faVes. Thefe meafures are fo near to mine, that I 
have proved them again, and the inflrumcnt is fo little capable 
of marking this difierence, that 1 do not make any difficulty in 
adopting them. 

To connect jthe form of the fecond fpecies with the obliile 
odahedron of the firfl, you afterwards fuppofe two fedioiis 
made parallel to one of the moft inclined faces of the o£lahe- 
dron, fo as to detach a very thin fegment, in v\hich tjie centre 
of this octahedron is to be contained; that is to fay, this o6la. 
hedron is to be confiderably increafed on all its I'aces, with the 
exception of one alone, taken on each pyramid, and in an 
oppofite direction in each of them. You fuppofe at the fame 
time a decrement of a fingle row along the edges of the bafe, 
but which a£ts only on two of the faces of the oftahedroii, 
and that the fegment which refill ts on two of the three tides 
inclined to each of the terminal faces, makes with them an an- 
gle of 130|® and the third 1 15®, meafures which only differ 
5® 30' in Ihq angle of 130? SO' from thofe which I have given 
fortbecryftal., , 

The following is the anfwer dilated by the new examina- 
tion which 1 have made of this fubflance. 

Agreeably to what I have faid in my memoir on the arfeni- Objeaions to 
ated coppers, the obtufe odlahedron frequently fliovvs flrght 
(Ireaks in its faces parallel to its edges, which indicates a la- 
mellated texture in the direction of thefe faces. The fraCture 
alfo indicates the fame texture, but its fraCtures arc always 
more or lefe irregul^. I have never been able to obtain a 
clear one. In the fecond fpecies, on the contrary, the lami- 
nae are as ealily raifed from the hexahedral terminal faces, 
could have been dpne on a prifm of mica. Thefe terminal 
faces are fomelimes ftreaked parallel to the edges of the (ides 
which are inclined to tfiem, and thefe ftreaks, which are conti^ 
nued ftrongly on the Tides, never appear upon them except in 
Ibis direction. This texture, very analogous to that of mica, 
feems to me to be totally diffierent from that of the obtufe oc- 
tahedron of the hrft fpecies. 

I have 
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I have fubmitted P>me new cfyftals of this fpecies to metf* 
furemcnt, and have found thera agree perf^ly mthemeafures 
of 113® and 135® with tbofe which I had examined before. 
The angle fuppofed by you of 130*^ SO', Which I have tried on 
a number of cryllals always appeared to me to be much too 
A newvanety of fmall. Thefe cr)dals have oflfered.me a new variety, in which 
the fecond of (he hexahedral laminsa ate left inclined on the ter- 

minal facesj with which they form an Mgle of about 105®. 
The cryftal which afforded me this new variety is four lines in 
diameter : it is only in perfedi pr'efervation in one of its halves, 
but it admits of a judgment from it^ that all its hdes mud have 
the fame inclination. Thefe new faces are perfedlly fmooth, 
and do not (how any.flria. On another cryftal, inftead of 
thefe inclined Tides, two planes are obferved, one of which 
belongs to that which made an angle of 105® with the termi- 
nal face to which it inclines, and the other belongs either to 
tjiatof 115® or that of 135®. 

There w'as not any thing that I could dlfcover Gonne£led 
with any of the planes of the obtufe odaliedron of the firft 
fpecies. 

Comparifm of the Third Species mth the Firft» 

Comparifon of The colour of the firft Is either a deep (ky-blue or a grafs* 
tith the That moft ufual in the third is a yellowiflr green, more 

or lefs deep, but very frequently it can only be perceived by 
placing the cryftal between the eye and the light, tiie intenlity 
of the colour making the crydals apptear black in every other 
poiition. 

Tlie fpecific gravity of die firfl is 2381 ; that of tlie third 
4280. 

The liardnefs of the firft is not more than fufficient to fcratch 
carbonated lime ; that of the third is fuch as to cutfluated lime. 

The firft fpecies has an obtufe redlangular oflalvedron for a 
unicfue and primitive cryftal, whofe dimenfions have been 
gjven above : the figure of the third is an acute reflangular 
octahedron, in which each pyramid has two faces more in- 
clined thtin the other two; the two moft inclined feces meet 
at the fummit, in an angle of 84<*, and at the bafe in one of 
96®, and the two others meet at the Tunimit in an angle of 
68*, and at the bafe in one of 102®. This oftahedfon is moft 
ufaalty cuneiform, add Us proioi%ation is fometimes very confi- ' 
• , derable; 
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derable ; !t t{»cn takes the appearance of a rbomboidal tetrabc* 
dral prifm of S4^ and 96^, terminated at its extremities by a 
dihedral fummit with ifofceles triangular planes, the fummit of 
which is placed on the ed^ of 84^, and the bafes meet with 
each other in an angle of 11 2^, * This form has not hitherto 
(hown any other modification except being replaced by a plane^ 
larger or finaller^ on the edges of 96^, Its planes are ufually 
very fihooth and brilliant, and I have never been able to dif- 
cpver an appearance of divifion (cUvage) in any of them. 

This third fpecies pafTes by the greatly lengthened o£lahe« 
dron to the determinate capillary variety/ as well as to that 
which is indeterminatei and in this cafe the colour appears 
either \o tend more to green or to take a more defined yellow, 
which fometimes has the brilliancy of gold. 

The firfl fpecies does not exhibit any thing which rcfembles 
thefe various traniitions; it is always the fame obtufe oftahe* 
dron, and only varies by a very flight prolongation of its cryflals 
parallel to the lead inclined faces. To make the formation of 
the acute odtahedron of the third fpecies, fecondary to the ob- 
lufe one of the firft, you fuppofe a decrement at the bafe of 
the latter of two rows above and below the edges of the union 
of the leaft inclined faces, and another of four rows at tlial of 
the union of the moil inclined faces, and by this, you get an 
acute octahedron, whofc mod inclined faces meet at the fum*- 
mil, in an angle of 86® 2 V and at the bafe in an angle of 
93® 36'; and the others meet at the fummit in an angle of 7 1®, 
and at tiie bafe in one of 109®. 

1 acknowledge that this approximation to the meafures 
which I have given is feducing, and, confidering the natural 
foiallnefs of the cry dais of this fpecies, it would perhaps be 
difficult for me to pronounce determinately whether the mea- 
fures which 1 have taken are much more exact than thoh; to 
which you have attained by calculation ; but this I can affure 
you, that no indication whatever, in either of tiiefe two oCla- 
hedra, leads to the fuppadtion which has given you this re-# 
fult. 

From the d^ails I have now given, it is eafy to deduce theRcafons for 
reafons which impel me to adhere to the divifion which I have 
thought ii right to make in tlie arleniated copper, and prevent fptcies. 
me from adopting the’ approximation to which your ingenious 
hypotSiefes have led you. Every thing dill feems to me to tend 
3 /to 
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to fndicafeai difference in the fpeciei into which I have fepa^ 
raled them, while to bring them to a fingle one, you have been 
obliged to confider as noilimg, all the exterior I'peciBc charac- 
ters, with the exceplion of the rorm>a!one, and you have ufed 
t!»e latter only in effalilillung an hypothefis refpecting it, to 
which, neither artificial means, fuch as fplitlingi nor natural 
indications, rm h as fecondary planes on a primitive cryftaI,nor 
the retaining of primitive pianos on the others have led you. 
If in the explanation of embaraffing fa£ls, it were permitted 
thus to make nature fpeak when (he is filent, I have no hefi» 
tation in afferting that a naturalili fo well informed, and To 
pMiclifed in the art of calculation as you are, would find very 
few ohftaclesin refolving all the fpecies into each other^when- 
ever he chofe. 

Of the*' four fpecies of arfeniated copper which I have de- 
feribed, there ftill remains one, in refpecl of which you have 
not made any calculation of approximation; it is the fourth, 
which, as I liave Bated, has for a primitive cryffal a tetrahe- 
dral prifin with an equilateral triangle for a bafe. Neverthelefs 
you do not exclude it when you draw your conclufions on the 
doubt which you believe fo exift on the diviffon of the arfeni- 
ated coppers int(» four fpecies, and you direct this doubt equally 
to the fourth. Since according to your fuppofition this can 
only be as a primitive to the firftcryflal, that it may alfo be in 
a Bate to be brought to it, 1 have thought it right to add like- 
wife the comparifonof this fourth fpecies with the BrB. 

Comparifm of the Fourth Species Viilhthe firjl. 

The colour of the firB fpecies is a deep Iky-blue, which fome- 
linies changes (o grafs-green. That of the fourth is a brilliant 
deep verdigris, but its furface is very readily clifcoloured, doubt- 
lefs by oxidating, and it then becomes black : this renders tile 
cryflals opaeju^, which, when they have not experienced this 
alteration, are beautifully iranfparcnt; this is very unufual 
among ihofe which have been naturally expofed to the free air 
during a certain time. This-cliange’ however exiBs only at the 
furface; by fcralching the cryBalsIightly, their fine colour is 
readily reBored to them. I iiave never perceived any thing 
refembling this faft, which unqiieBionably depends on the tia- 
tufe of theJubBance of this fpecies, either among the cryBals 
t>f the Brfi, or among thofe of the feConJ and third. 
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appear to from the right Rnfoai for 

tetrahedtal ,^tfm with equilaleriyi^^SS^ i^^ bafe.i; and ail ^ 
thole which 1 nave endeavourq^tO^I^ and have given 
in niea^^^ feemed m readjly derived froin 

, : tbeCe ox^remely 

andble to mj^dre tbetn'i'^afeW groups of 
; 'fk(^;a jinai^ner that I could ob* 

■ J Tfa^ fcarceft ctyfials after thofe 

to ^'arfeties which I have reprefented at figures* ' 
wt^cjh ate ufually fo grouped as«io pene* 

I otber|\^d tbi^iO become very difficult to be known, 

'i|(^’t|e verypifk^ complete rhomboid and its incomplete va- 

^ ‘24 of my 

\ not having 
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ig^^lo gu^if::nie, Jii|wher I ftionld not take thia 
pri'j^^l^#^,"^ra.thik‘ inftaiicei’ ’the only 
mannef wbitib;jeemed$tl^;^^ fiorple of connefling 
this cryflal W!^. the obbH^ o£)al|^ron of the third fp^cies, is 
to fuppofe tbi0j8ahedrdn. become rbomboidarby an increafe 
having taken place by thejioperpofition of laniinae, or by the 
colle^fon of rows of moleculge* growing fmalleri on only one 
of tho '&ces,of each pyramid, and in an oppofite direciii'n oil 
each ,bf: th^m,, a^^occuri in Ihefpinel, and a number of fub- 
fiances having a/ight ofitahedron for a priinilive cryftaf, and 
■ iivhfcb I havp.alfo feen in the diamonds But in this cafe, eitiftf 
Ibe increafe maft bC'iwadeon JfeO inclined faces, and then 
calculation ibew^ tMlthe||iIdn^'f^ have 

57*^ 39' and plane; 

er the (ame iiKjr&t^ mu^t^ on the leaftpiolined faces, and 
ihee the meaforet of the of the irbomboid 

iphil/Trant: 
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Keafonsfor ' Aioald be 47*^. V and I S2^ 56^; now minute* 

nefs,^he rhomboid wLjch exjfts in meuhu 

able by inftruments, yet I can iS^ w|h itw, 

much more acute than either of 4be 
. gives rife to.^ ^ ' " ' ' ' \ 

It is very true, Sir, that fince my bjjl^jtfcmated 

copper was printe^f^ I. have !to 

‘ fpedes defcfibed in itj and of^one of tlie futh- ^ 

fiances included among them f Vlolrfl^^^ Wi>kh is entirnif,, 
ditTerent from ih^ others in its exterior chaiAders^ and, (eems.^ 
to lead naturally to a that water muift be a principal in 
the number of its coihponetd parts: but you are in an enroc 
with refpedt to which of tii^e febftances 1 believe to bc^ealljr * 
of a diderf nt nature from tbe otbers«t In my firft work on the 
arfeniated copper, I found it necet&ry to make fiir^ral, ibMi- 
vihons orwarieties in the fourth fpecies : of, the three 
fird are the determinate capillary, the indeterodnate capilUrj, 
and that wliich is felid at one of its extremities, and divid^^ 
into very delicate fibres at the other. Too feemto hc&ve ^ 
that 1 comprehend thefe three varieties in the new fpecies 
which I have been led to confider as an hidro-arfeniafe. this 
opinion would indeed, be, as you very yufily ebfervei ccifior , 
pletely contradi^ofy of every thing which I have faid on tbofe ^ 
varieties, in the defcription I havergivenof them, and Jhhve 
no doubt, muii have afiohifeed you^ The o^ly l^ies of arle. 
niated copper to v^hich ibis opinion vs directed, k that which I 
includes the two varieties to which I have given the names of 
hematiformand amiantiform; they are very certainly the fame^ 
with this difFerence> that one is the produd of the decompofi* 
tion of the other. ^ ^ 

This arfeniated copper, when it is unmixed, forms very 
compa^ mamella?, but llnated from the centre to thecircum* 
ference, and very often alfo forming diSerent concentric lay- 
ers: their colour is brown, fometimes with a very flight tinge 
ot green. This fubftance, in its afpedi, greatly refembles the 
heniatiform oxide of tin, whichf in Cornwall^ beers the namO 
or liiood-tin; this has caufed the miners of the fame country to 
give the name of mod^copper to this (p^ies of arfeniated cop- 
per, Its hardnefs, notwithflamiing its fibrous texture, vs 
ciently great to fcralch floated Ume with fecilily. Its fptefic 
gravity is froin^4100to 4200, 
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‘t'hfS TiibAitice very readily chanyjes; it then paiTes to an Reafonsfor 
ftfhi^grey, ^^tidecabl^^ of «s hardnefs: it alfo fre-. 

ijue»tly^ex^i^i»ces advanced ,4^t>rapoGt ion, and then ^ 

becomes that the nail is lufficient 

to cut it an^^ftiiaraietHs If the niamdllfiB which have 

patFed thlk^decdmp^fitiorv is frequently 

fourt^;.^*'b8v#^ac^ but very frequently alfo 

lhe ^lNi has'j^'r|E?a^l^^ and its hard-», 

nefr* and botbafife to dimlnKh g^dually on ajjproach* 

inglhe circumleiafifqcie} If m thU cafe theJaUenlion is dircdled 
to the fibres near ihecirai inference^ it Will be feseh that they 
are detached front each other, ^nd' t^t the furface ilfelf oif 
thefe iflam»*l!ae has the appearance of that of madrepore, from 
the immenie hUmhor of tiffures in differehl ciirediims, which 
areoccafioOed by 'thfi conJraflioit. At tmgth this fubftance 
arrives at fuch a de^^ree of decomjk)filiofi, tbstt iHc ittamellagi 
opKM^ ^omp>feteiy< their fibres ai^^tirely feparate\i iftom eacb 
Other/ and, in this ftate, frequently become fo (lender and 
flexible as perfe61ly tp refcmble faialf portions of papyraceouE 
amtanlhus, ' 

Such, Sir, is (he nature of the arfeniatdd copper/ln which 
1 believe I have found properties and a mode otexiflecce which 
differ from ihofeof.the others, and which h^ 0|7p^4rlu^ 
nitiestof examining with greater facility tikdd accuracy $ nee the 
iin^ireffion of my memoir. Tliis ealv'd^bopipofiiion, the pro4^' 
digious contraflion^ and (lie greatrif^Etigeli^lifelf ^ 
experiences in itfelf, have led j1ie ta.:(Sppofe that the lofs of 
water has great influence on it. 'Snt Hits fa6l g, bpweyer, 
nothing more than an oplniipn^ experience w^rll either re* 
je6l or confirm ; and I have fo lifted it. It may affo be very 
poffible that this arfeniate is no mote than ayartet) of the third 
fpeciesi as I at fi/fl Confldereci if. You mnft, however, 
knowledge that, it offers very fingular charadlcrs, of winch it 
would, therefore, be inlerefling to knOW-fhe caufe. 

The dealers in mif^erals from London, and principaHy Mr? 

Mawe, have, f believe, taken a colleQion of arleniaied cop^' 
per to Paris. TOs fubflaa^e^' appears to .^e worthy ojf ^gag* 
ing the attention of vyKo» I atir of ibould 

repeat the anaKfes of It. * Perhaps they may phe day throw a 
clearer light on a fubfiahee ’which has interefted me, 

and to which I am at this moment mdett^^Hhe pl^^fe of ’ 
having entered with you, Sir, into a difcuIBcHfii agrees^lein hir f 
manner and inftruftive in hs eflTe^, / ^ 

Sa Praceji] 
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V. 

Procejifarfeparating Abtmmfrm Ahm> /* outfitter to the 
(piiria oj R, T. By Mr. Fkbsbkicr Accvm* 

To Mr. NICHOLSON. 

SIR, 

i 

If )ou have not received a better anfwer to the queries of youf 
correfpondent R.T* (p. 1 41) who finds fo much difficulty ifi ob* 
taining alumine in a (late of purity, &r. I requed you will 
give a place to the following lines in your next. I have en- 
deavoured to be concife aspoflible, and have the honouT to be^ 
• Sir, 

Your moil obedient humble fervant, ' 
FREDERICK ACCUM. 

Old Conipton^Streett Soho, 

1801 *. 

Common procefs The proccf? in general recommended by fyfiematic writers 
obtaining alumine, (which R. T» adhered to) is abrplutely 
alum, throws erroneous, for no pure earth of alum can be expe^ed if a fo» 
<it»wn a talt, and lution of alum of commerce be decompofed by a folutioh of 
caibonated alcali, and fubfequent ablution and expulfion of the 
carbonic acid. For alum of commerce is a triple compound, 
confifling of a1umine» potafh and fulphuric acid in excefs. If 
we attempt to faturate this excefs of acid, by the addition of 
an alcali, or even by pure alumine, a highly infoluble fait, 
(fulphale of alumine) is generated, differing ffrom alum prin- 
cipally in the proportion of its cobflituent parts. When we 
therefore gr'adually add (as R. T. did) toa folution of alum, a 
caibonated alcali, the fiifl effcdl of it is, to faturate the excefs 
of tlie fulphuric acid, and the precipitate confifts principally 
of the fait, which is* infoluble in water. A farther addition 
^fT fli inflaiitly adecompofition of part of the fait, which, in 
proportion as it takes place, becomes mixed with the alumine# 
which is thus covered or defended from the further action of the 
alcali. This being the cafe, it is obvious that no fubfequent 
walliing can do more than feparate the fulphate of potafh, and 
therefore the rcfiduum, inflead of being pure alumine (as 
R. T. imagines) contains alfo a variable portion of true ful** 
phat^pf alumine. 


Te 
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To prove what has been ftated before^ let any qaantity of The'precipitatc 
the obta»ued\lumine heated in contact with charcoal pow- ^rch^^T/'^ht ated 
der; introduq^lU^e a tabulated retort, conneded with charcoal, 

with the pn^ur^atic appii|^ui, and add to it muriatic 
pburic actd^"'|tefeluf| iifl bt?'" fi4|4juretied hidrogen gas in gives* fu^huret- 

abumlancf^ ff beat bo, applied to the mixture. ^idrogeiu 

The proda<^i^h of become evident on confidering 

the t^iilofoph'j^ *0 ibe^jplboefs. By means of the following 
method, Jn a purer Bate. * 

.^keany cooamOtci^' dilToWeil ih four Method of 

parts' of boiling' ^iHflted water, and mtngte this fofution with 
liquid ammonia till no further cloudineTs i^nfues. Then heat 
the mixture nearly to the boiling polOt ,for a few minutes, and 
Uander it on a 61 ter. In propartion as the fluid pafles off, Prccipiutc by 
pour more water oyer the precipitate, ahd^ contiquiTthe ablu- 
tion till the waier runs off tafleJefs^ Having! done this, let the f^lve in muriatic 
precipitate While yet in a party fta|e, be transferred into a 
fon or flaikr and add it muriatic: acid, in fmall qoen'tities at for a contamU 

a time, until the whole Is diflblveds then evaporate the folu- 
tion till a drc^ of it; when luflered to cool on a plate of glafs, dilute And 
yields mipulecryflals. J( it now be fuffered to cool# cryrtais*^*P*^**^f hy 
of alutti will be depofiteli,^^ Remove thefe cryftats, by decant- 
ingtlie fluid, and renew’^ the evaporation, uhtil on further cool- 
ing, no more tryflal* are formed^ NotWrr^ now but nearly 
|mre. alumine remains in folution; 4be potafli and fulphuric 
acid being goUtd! of, at tbeexpepf^ pf a Utile alojnine in the 
cryllals. The fluid may^ fe water, and 

then decoiiipofed by liquIdVame^liy taking care to add this 
alcali in excefs. . The precipitate thus obtainedi when waChed 
and dried, will^ alumine inaflate of conflderable purify. 

The ainmine thus obtained does pur yield fulphuretted hidro- The earth that 
gen when heated with charcoal power; it emits no odour *• 

when breathed upon, it is fomewhat unjfluous to the touch, in* ^ 

^pid, iap4 v^ite fnow, , , 
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VI* 

£hoH Accmnt of, Mr. Arthur M 

firu^hn of SieaTtt- Engines 

Difeovery ihiit Mr. WOOLF founds bis 

niT bAXred refp^6tin|f th^ H'pai;jBf>tJit) oF fleairi 

io*cxp«nd, with whf*n increafod in kamparature'ljieyo^ itU «r 

212® of F«hrt;nheiFs tb«rmomeier. It has bwi afeeriained 
for 'fonio lime by Mr. %Vatt, that fteam aSing wilh^i|/ex- 
paof)vc‘ force of fotir pounds per fqaace inch ugainfl^Hpty*- 
valve expofed to the abi^Mphere, is capable of ex]3Hp^Jt- 
fclf lo four times the vQjuuie'it then ocTupies^ 
equal lo tW prelfufo oiP the fiCtmofphere. Mr. 
covered tind eilablilh’ed by proof, that Heant of tbe^^e of 
five pounds the fejuare inch, iftay expand itfelf to fiiWra^^s its 
volume; that rcatks or quatOUlies of ©i‘ the bke 'expan- 
five force of fi's, feven, eight, nine, or ten pounds thefquare 
inch, may be fuffered to expand to fix# fev'en, eight, nine, or 
ten times its volume, and will fiili be refpedive^y equal to 
the afmofphere, or capable, of pj^o^heing a fufficieiit adion 
againft the pifion of a fledlfcengine to caufc t(le fame to' rife 
in the o}d engine (lyub a counterpoife) of to 

be carried into the factious part of the cyfeider 
^ proved engines fii ft brought' into efle^ by Meflfry*’ Joulton arid 
Wall;— that this ralio is proip'eOjvb, and nOaify If not quite 
nnifonn, fo that fteurn of the. exp|inUve force p/ 20» SO, 40, 
or SO pounds the fquare inch of a cam in qn; rafel)-valve will 
expand ilfelf to 20, 30, 40, or SO times its volifjnc wilh like 
efl'ed; and that, generally, , as lo all the intermediate or 
liiglier degieea of elaftic force, the number pf ttwes which 
fcaiv of any temperature and force can expand it feff is nearly 
the fame as the number of pounds k is able to'luftain* on a 
fquare inch expofocJ tw, the t^ninum Hlinofphei ic prefTure : pro- 
vided always that the fpac», or yelfcl in wbiebit is alloWed to 
expand itfelf, be of ibe fai^ temperature aati^at of ihe fieam 
before it was allowed room to eicpatkL 
— the lacrcafeof Refpecling the different 3egfe^^ tempemtflre required 
b‘^^*’*'conIldcr- end miiniaiu it at, differeiit eX|wmfive 

ablcf ‘ * forces above o£ the atmofphere, Mr. Woolf has 

*1 ; S , founds 
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found, fcy aAual expeni^nt, fetting out from the boIJifig 
point of \^\ier, or 21 at which degree fleam of water is 
only equ^ tl^the p^ure of the Etit3orphere» that in order 
to give it an Jocreaf^^aidic force equal to five pounds the 
fquare inch, fop tefoifoiraliirfe ^ofl be raifed to about 227 
tvhen it jvill have ac^ired a power to expa«id ilfelf to five 
times its vptebe* Hffl; wng equal to the atmofphere, and capa- 
ble of being applied €s fuch in the working of fleatn-engines, 
according to hb inV^fitioOr and with jegard to. Various other 
preffures, temperatures^ and expan^ve forces of fleam, the 
fame are fhown in the following table*: / ^ 

Tabk of the relative prejfures per'fyuart zncA, tmperatiires and 
ex^anfibiliiy of fieam at de^reef if heat a^ove the boiling point 
qf water, btg'tmin'f wUh the tcmperaim*^ of Jlear^ of an dafiic 
force equfd iq five ]yound4 per fqriare ^nch, and extending to 
' fieam able to fujliin forty poundi m thefqmrt inch. 

Table of 
prefTures, 
temperatures 
and expan- 
fions of /learn 
equal in force 
to the atmof- 
phere. 


KundSp^r 
fquar^ Inchi 
^ ' 

d 

7 

8 
' 9 
10 

00 
25 
•30 


Decrees 
of Heal* 


Sl€?am ot 
|an eJauic^ 
force pre- 
dominai- 
t^)g over . 
the ^ef- 
We„of. 
fihe.almo- 
jfptiere 
tpon a 
lalely- , * 
valve. 


requires 
to be 
maintain- 
^«d by a - 
‘ tempera- 
ture equal 
to abirut 


I •*» 


227| 

230i 

232| 

235i 

237f 

239i 

m' 

269 

067 

27$ 

m 


and at 
Ihefe re^ 
fpe^ive 
de^esof 
Heat/ 

fleam can 
expand 
itfeff to 
about\ 


Expai^ 
iibilltf* 
^ 51 
6‘ 

7 

’"B 

9 
10 


20 

25 

3b 

35 

L40 


tiroes its] 
volume, 
and con-| 
linue 
equal in 

prelTure 
of the 
atmo- 
fphere. 


And fo in like manneri by fo^all additions of temperature, 
an expanfive power may be given to fleaoi* to enable it to, ex- 
pand to 50,. 60, 70, 80, 90, 100, 20Q, SOO, or more times 
its voium^, wiilw>ut any limitation but what is impofed ^by 
the frangible nature of every material of which boilers and 
the other parts of fleam-engines have been or can be mad ^ ; 
and prudence diflaios. that the expanfive force ftumld never 
be carried to the utmofi the materials can be^, Imt rs^ther be 
kept confiderably within th^ lirnil- 
Upon this difcovery, Mr. Woolf* has obtained a patent for 
various improvements in the fleam-epgine^ from the fpecifica* 
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IMPJtOVEMVKT IV THE AOVSTHUCTIOV 

* e 

ti6n of wbichi the roHowing e\lra£i is made, which will be 
inftru^ive to ihofe who are acqiiaii^^ed wdth the 

'•Jf-the engine be conflruded rntei^., 

(ion of adopting my faid improvement, it oeghi/ to have two 
veiTels df different dimenfions^ according to the teow- 
pcrature or the expanfivq force defermmed to b^ commnni* 
rated to the fleam made ufe of in working the engine; ^prthe 
fmalier Hearn veifel or c ylinder ^muH be a meafure for the 
larger. For example; if Hcam of forty pounds the fquare 
inch is fixed on, then tim finaller Heain veffel (hould beatleaft 
pne fortieth part the €?onlents of the larger one; each (learn 
veflel (lioiild be furnifhed with a pifton,, and the (mailer jctylin- 
der (liould (uee ascommunicaiion both at iU top and bottom 
(lop and bottom being here employed merely as relative terms, 
for the c ylinders may be worked m a horizontal or any other 
required pufition, as well as vertical) : the fmall rylinder,^ 1 
fay, (liould have a communication both at its top and bottom 
with the boiler which (upplies the Hearn, which coipmunica* 
tions, by means of cm'.ka or valves of any ctonflrudlion adapted 
to (he ufe, are to he alternately opened and fl^ut during the 
working of the engine. The top of the (mail cylinder (hould 
have a communication wi(h (he bo(tom of the larger cylinder, 
and the bottom of the fmalier one with (he top of the larger, 
with proper means to open and (but ihtfe alternately by docks, 
valves, or any other well-known contrivance. And both the 
top and bottom of the larger cylinder or (learn yefie), (^ould, 
w'hile the engine is at work, communicate alternately with a 
condeniing veifel, into which a jet of water is admitted to 
liaden the condenfation, or the condenhng vellbl may be cooled 
by any other means calculated to produce that efied. Things 
being thus arranged, when the engine is at work, (learn of hi^ 
temperature is admitted from the boiler to a6i by its elaflic 
force on one fide of the fmalier pidon, while the fleam which 
had lad moved it has a communication will) the larger deam 
veifel or c} Under, where itiollows the larger pidon now moving 
towards that end osi'its cylinder which is open to the condenf- 
ing veifel. Lot both pidonsend their firoke at pne time, and 
let us now fuppofe them both at the tpp of tlieir cefpedive cy« 
tinders, leady (odefeend; then the deam of forty pounds the 
fquare inch entering above the fmalier pidon wilt cqrry it doW'ii- 
• wards. 
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^ards, whHe the fteara below i(^ itiftead of berng tlfowct? to txtr9& ftfm 
Gfcape iofo^tbe atntofpbere or applied lo any other purpoft*, 
will paf«i int^he largwcyiitider above ijs pifton, which wiU, 
take its downward flrdlMl at the fame time^that the pifion of 
4he fmaileF cylinder » doing the fame thing; and while this 
goeson. the fieam which laft filled the larger cylinder, in the 
upward iludceof tbe^tne, will be pading into the conden- 
fer to be condeitfed during the downward ftroke.^ When the 
piftons in the fmaller and larger cylinder have thus been trade 
to defcend to the bottom of their rerpe£)tive cylinders, then 
the fieam from this boiler is to be (hut t\ff horn (he (op and 
admitted to the bottom of (he fmaller cylinder, and the com- 
inunigatibn between the bottom of the fmaller and (he lop of 
the larger cylinder is alfo to be cut ofi^- and the communication 
to be opened between the top of the fmaller and the bottom 
of the larger cylinder; the fieam, which in the downward 
firoke of the engine filled the larger cylinder, being now open 
to the condenferi and the comm ankal ion between the bottom 
of the larger cylinder and the condenfer fimfoff; and fo on 
aUernatelyt admitting the fieam to the diflereni tides of the 
fmallef pifton, while the fieam laft admitted into the fmaller 
cylinder paffes alternately to the different, fides of the larger 
pifton, in the larger cylinder, the top and bottom of which are 
made to commdnjcate alternaiely with the condenfer. 

In an engine working with the improvements winch have 
beet* juft defcribed, while the fieam U admitted to, one fide of 
the pifton in the fmalletxjylir>der^ the fieam on the Other fnie 
has room made for its ajmilfion mtolhe larger cylinder, on one 
fide of its pifton; by the condeiifation going on on the other 
fide of the large pifton which is open to the condenfer; and 
that wafie of fieam which takes place in engines worked only 
by the expanfive force of fieam, from fieam pafling the pifton, 
is prevented ; for all fieam that patfes the pifton in the fmaller 
cylinder is received into the larger* 

" In fuch an engine, where it may be more convenient fiy 
any particular purpofe, the arrangement may be altered, and 
the top of the fmaller made to commuoicaie with the top 
of^ the larger, and the bottom of the fmaller with the bolloia 
of the larger cylinder; in which cafe the only difference will 
be, that when the pifton* in the fmaller cylinder defeends, that 
‘ ' ■ * in . 
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in the larger will afcend, and while the latter deiocnds the 
fhriw will aftend, which for fome particukr pur^pfes may be 
more con venieol than the arrangeaaent Jjefore 
Mf. Wooif then piroceetis iO dt^ihe.iatwm pther'modifi- 
catiOhs of his invention, and pokits out ififr Applying his 

improvements lo the v^orkmg of fteam-epgtoea already con- 
' Itruded and now in ufe. It is obvious that therj^srantages of 
this difcovery promife to be very confidefable# irtd I ftialf take 
the earliest opportunity of com.iiunicatiiig the fadts as they 
(hall be brought forward in pradlice. " 


vn. 

pefcription of a Chemieki Lm]^ with doidtle cofj^^tie Wicks. 

Comiunicated hy Afr. Fkede&ic Accok* 

jOefcription, &c. HOSE who are familiar wHb Chemiilry .will ftadtly elloif, 
cLmicTlam^ 4>rincipal obltacks. which i(^%»ently injpede the 

progftjfs of the young chemift in the profecUtion irt' hi* fdlence,^ 
is the want proper apparatus ; he is at alofs tofele^ f 
the number of inftruments difplaycd in the ledlures of { 
teacher, thofe, which ffe calculated for renderkg, in kis i 
apartment, the moft Inlpwrlant truths of I 

by experiment. ' ’ — ' ' ''“-v'' 

It mud naturally be fo, a* long as rhem|fi^ ii^ anxa^^o 
exhibit a. vafkrty of co% and i^oiplicated appatik^ and 
linue to pay that frivolous regard to Jhm w^hich charadterifes 
id many public lediiires ; and as long as the ftudent is told in 
the inlrodud^ory lefTon, that t|re fcience canmi^bit^ learned but 
in the laboraloryp hlt<^d up wjib fuinaces^ ftilh, bellows, water* 
baths, faiid’bnths, Sfc, Jt is tiue indeed, that m^y chemical 
phenomena cannot be accurately obferved wiibout tlk hejp of 
iniirnments calculated tjO aflirt the imperfedion our fenfes; 
|)at it is equally true, that many of the brilliant apparatqs whicli 
arc daily dilplaycd in the Jaboratories of teaCMng cjiemjfis, 

^ as inftrumenls of refcarch, ferve mofe lo divert the attention 
of the auditors, than to elucidate the fumiamoiital troths ^!' il^e 
Jbiersce. . ' / ^ . 

The n^)dcrn procefles of phllor^phical enquiry difier ^ much 
from what they formerly were, and the in^iuments of ‘Oaperi. 

’ ! ment 
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Blent ha^ been fo mueh imprbved during our own time, lha< ^cfcnption, 
b)F means (?nmp*ra^yely fmeH number of ihem, the mofl cLroicTnamft 
coropJ^liied^roce^s ttry commodioully and conve* 
jiiendy be carried on iintbe ctofet of every cultivator of che- 
miifry, ' ; 

To awaken the indoflry of the junior cTaTs of chcmift?, I 
gave *15 the twenty-lburth number of ibis Journal, a defcriplion 
and &etch of a convenient and portable univerfal ^furnace, and 
in the {wenly-lbfrd number of the fame Journal, I ventured to 
recommend to the young analyft a. cheap and ufeiul apparatus 
for drying the product** of hw analyfis, and alfp convenient for 
cxperimenls on artificial cold, Tiie favourable rea^ption 
ihefe trifies have met with amongft thole amateurs of 
the Icience for whom I have caused them to be conftrudted, 
has encdura^^ed me to point out to them an. improved lamp- 
furnace, by means of which, in (he fmall way and on the table 
of the ifudeidj almofl every operation may be performed at 
.a cheap rale/.as well as with facility and (liipdlch, Jn ordef 
to enable the inlelligent reader to judge for himfelf, I fliall 
firfl detail the condfpdlion of the inftrument, and then point * 
out to the inexperienced operator fome of the moil Capital pro- 
relies which ferve to unfold the fundamental truths of the 
fcience, and for which the lamp may be appbed accoiding to 
tlie conditions laid down. 

- fig. 1, fialcXlV. is a porfpcQive view of the improved 
chemical lamp-furjiace. It conlids of a brafs rod ferewed to a 

* foot of the fame metal, toad^ With lead. On this rod (which 
may be unfcrewed ir^ tiiB' middle, f»>r rendering it more porl- 
abie) Aide three hrafs fockels with (iraigbt arms, terminating 
in brai's rings of- different diameters. The largeft mealures 
four inches and a half. Thefe rings ferve forVuj*porting glafs 
alembics, retorts, Florence- flalks, evaporaling-bafons, gas- 
boUIes,' for performing diAillatious, digeflions, folulions, 
evaporations, faline fu0ons, concentrations, analyfes with the 

* pneumatic apparatus, 4*<r. If the ve(fels are not wifiied to Jje 
expofed to the naked fire, a copper fand-bath may be inter- 
pofed, which is to be previoufly placed in the ring. Each of 
the brafs-rings may, by means of a thumb-fcrew ading on the 
rod of the lamp, be let at different heights, or turned afide, 
according to the pleafure of the operator. Below thefe rings 
is a fountain-lamp on Argand’s plan, having a metallic valve 

Within, 
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within, to prevent the oil from running out while the referroir 
IS put into its plac^« This lamp alfo glides the main 
brais rod by means of a (ocket and It is 

therefore eafy to bring it ncaier, ofoto move it farther, at 
pleafure, bom the vetfel which may remain fiJteds a circom- 
ilance which, independent of the elevation and the deprefliuti 
^f the wicks of thi: lamps affords the advantage ,of gating the 
ireflelt by degrees after they are duly ptaced, as well as of 
augmenting or diminithing the lieat inflantly; or fttr main- 
iai bng it for feveral hours at a certain degree, without in the 
lead didurbing the apparatus fufpended over it. It may 
theiefore be ufed for producing tlie very gentle heat neceffary 
for the re6lir]catipn of ethers, or the drong beat requifite for 
didilling mercury. 

The chidf improvement of this lamp confids in its power of 
affording an iptenfe heat by the addition of a fecond cylinder 
added to (hat of the common lamp of Argand; This addi- 
tioifal cylinder inclofes a wick of one inch and a half in dia- 
meter, and it is by this ingenious contrivance, which was 
drd fuggeded to me by Mr. Webder, that a double Bamo is 
caufed, and more than three times the heat of an Argahd’s 
lamp of the larged fize is produced. This part of the con- 
drudlion of the lamp is clearly diewn in Ftg, 2, which repror 
fenls the concentric wkdt-holders of the lamp; the didance 
between the exterior and interior cotton is half an inch, the 
circumference pf the larged wick is 4| inches, and that of the 
fmaller two. Both the wick-bemes are conneded by a dnp 
ferew cut upon a piece of pinionrwire. 

Fig* 3. is a fe€lion of the concentric cylindrical lobes in 
which the wicks move. 

The fu period advantages of this lamp, above all others J 
am acquainted with, confids. therefore in quickly producing, 
if required, a very low as well as intenfe heal, and in regu- 
lating its power indanUneoufly ; by means of ‘ which the 
operator may obferve a number of minute circumdances effen-* 
lial to be known, but which cannot be noticed when the fame 
procefs is carried on within a furnace. 

[//e 0 f the Lamp^ Furnace,. 

From what has Imen dated it is obvious, that this lamp may- 
be ufed for a variety of chemical operations, if conduced un- 
der th^ conditions here pointed out; a few of wl)ich are— 

‘ . }. For 
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!• For J^aining gas, by means of the glafs retort^ Description* 4cc. 
from a mixrbie of four ^rts of finely powdered black chcmicTC^^ 
of manganefe^ and thrae of concentrated Sulphuric acid ; or 
by merely beating in a retort, hyper-oxigenized muriate of 
potaQi. * 

2. For^ifengaging nitrogen, or azole, from animal fub« 
fiances, by afiufing two parts of nitric acid of commerce, 
diluted with an equal bulk of water, upon one part of mufcu« 
lar fiefti (a piece of beef or veal cut info fmali piece:;), and 
heating the mixture to ebullition in a.glafs retort 

3. For obtaining hidrogen, fulpliurated and phofphoraled 
hidfi^en, in the ufual manner; or for producing heavy car- 
bonated hidrogen by ftrongly heating, in a retort,- j mixture 
of three parts, by weight, of concentrated fiaiphurlc acid, and 
one of fulphufic ether, or two of alcohol ; nitrous gas, by any 
of the ufual procetTes ; gazeous oxide of ilitrogen, by decom- 
pofing nitrate of ammoni’a by heat in a retort; fulphureoua 
acid gas, by caufing foVir parts of concentrated fulphuiic acid 
to a^ on one of {ump-fugar, afTifiing the action of the mixture 
in the retort by heat; muriatic acid g<is; oxigenized murintic 
acid gas, and carbonic acid gas, according to any of the ufual 
t^ethqds ; ammontacal gas, by heating in a retort a mixture 
of two» parts of finely powdered lime and one of muriate of 
ammonia. 

4'. For the difiillation of nitric, muriatic, oxi-muriatic, ace. 
lie, oxalic, arfenic, pruffic, fuberric,’ mucous,, and camphoric 
acids, according to the methods recommended by fy fiematic 
writers. * 

5. For the production of metallic, earthy, and alkaline ful- 
phurets ; fuch as Culpimret of potafii, foda, barytes, firontia, 
ammonia, iron, copper; tin, mercury, ^c. 

6. For performing the analyfis of ores of gold, Diver, cop- • 
per, lead, zinc, lin!^' 4r. and for examining mineral and native 
(alts, earth and ftoiies, according to the methods pointq^ 
out in the '* Praflaal ElTay on the Analyfis of Minerals,” and 
for a variety of other operations, too numerous to be detailed* 

Old Compton-Street, Soho, 

July 18, laot. ' 
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O^H ^ mutual Precipitaiiw <|f j^etpUic Onda* ^ 

^ J, L. GAt-LussAC.* > 
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flAT we have flill fo little informal^li'On th<& isfolual lifenf 

ntclekttwiu ^*P»‘alioni (>f mcta!lic oxides, cair onlyite attributed lo the* 
complication of the rcfolts which they offer. Indeed,, 
reffc'dion will convince us that the oxidatic^n, the affinity, the 
reciprocal a6tion of Uje oxides, and the property which' they 
h.n e of neutralizing the acids unequally, are fo many caufes 
Udlity of the which mud join in the produ^ioti of the phenomena. It wjoold, 
inveftigatioo. neveril)ele(k, be very ufeful the order in which the me- 

tallic oxides precipitate from their foluiions: tbechefnical ana- 
l) fcs,and nioreefpecially thepurihcatiun of metallic falts, would 
thence become eaiier. It was with this iotentioQ that I have 
made fume experimentv and if they have not been fafficiently 
numerous lo have enabled me to difiinguilb the influence ^ 
every caufe^ they, at lead, fltowthat offome, and willXervtt 
to draw tlie attention to a fubjed which U Aill obfcure and very 
complicated. 

1 (liall begin by relating the refulls which I )iaveobtained,.and 
fliall afterwards endeavour to determine their canfes. ^ 

jExperiments Having taken a folulion of green muriate of iron, I atEierf 
r d^ed^muriates^® muriate of the faroem^tal, andl pOUred potafli 

of iruo« it^to the mixture in a quantity atiead fufficient to docompofe all 
the red inaiiate feparakely. After agitation, the ffrff portions of 
alkali yielded a precipitate of iron very much oxided, withoutapy 
mixture of black oxide; but by adding more and more of the al« 
kali, it finithed by being cotnpoled of the twooxides. The filtered 
liquor was then perfedly limpid, and no louger produced a blue 
with the pruiliates, nor a black with the gallic acid: this proves 
that the very oxided tr(^ had been precipitated from it. On 
making the inverfe experiment, that is to fay, on putting a 
little green muriate of iron into a larger qusmtity of red muriate^ 
and precipitating it by the alkali,' the black oxide was retained 
in the foluilon to the laft,. and was not precipiiaj^ed until after 
all the red oxide. Hence therefore it refoUs that the black oxide 

• From the Annales de Chimie, 145. or V^oJ. KjLllC. p* 
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of ir^ prec^ital^s the red oxide^ iand that it is .confeqoentIy> Black oxiJe of 
very eafytoibve greeii f§|lj|;tions of iron without red oxide. 

Into a tblution of ful{^ttte of zinc of commerce^ which isExpsnments 
known to contain mudl iron, I poured a little potafti, 
produce a precrpilate, and I agitated and heated the mixture, 

On examiping. the precipilale I found oxide of zinc and a 

Utile iron very J^ch oxided, and neverthelefs the liquor ftill 

contained much irQit> but it was at theminimum of oxidations 

an j^dition of alkali only feparaied oxide of zinc. I divided 

the filtered liquor into two portions; intobtie I poured exigent 

uated muriatic acid» and I boiled the other with a little nitric 

acid. Pota(h then poured into the two liquors feparated all the 

iron frBm them, fo that there only reclined a very pure fuiphate 

of zinc, containing only a little fufphate of polath, which it is 

cafy to avoid ^by employing oxide of zinc, recently prepared 

and well watbed, to (eparate .the iron. On making the fame Oxide of tine 

experiments on other fofulions of zinc, 1 confianlly found that 

oxide of zinc precipitated red oxide of iron, and that, on the bni i^Vecipi- 

contrary, it was precipitated by the black oxide. the 

A folution of zinc in nitric acid may be drrc6lly obtained, 
fufiicientfy pure/ by dittolving it very rapidly ; ^at part of 
the very oxided oxide of iron is precipitated ; anothat which 
remains in folution requiring a great excefs of acid, is precipi- 
tated by difiblvmg another quantity of zinc. Bnt if the foltiiion 
has been made (lowly, it retains mud) iron, which being but liitle 
oxi^d, is retained very ftrongly. 

It is well known that, in all experiments of this kind, the The quantity of 
precipitate may be coinpofed of oiic or of two oxides, 
ing to the quantity of alkali employed; but t^e betted to 
obferve what .patles, it is advifeabic to pul very little alkali into 
the metallic folution, the precipitate being in that cafe compofed 
of only on^ oxide. 

By conlinwng to follow the fame procefles I found, that when Importsnce of 
the iron is veiy much oxided it is precipitated by oxide of cop- ^1?®. 
per, and that the inveife takes place when it is but little 
Here are two very important confequences, becaufe they may 
be very frequently applicable in the arts : the firli is, that all 
the iron may be feparale*i from a foluiibn of copiper; Ihe fecond, 
that all the> copper contained iii a green folution of iron may be 
abitra^ed. 
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SvTlplwte«f«®P* 5*^*'*^^ <^ora ar6 prepared with j^p&le otcopp^z 
l^rm^ be iree4 (he ill^ whj^ it alw'ays contain 

le&^inptet^ly fepa^atcd, alter^ fll^^de, K> ib iascawipliAl 
the i(fan is ftronglf/ow^ mea^ rf nitric 
ACi^ ofj wh^ is hotter, of oxigen^ded-ltarfetib acid, tie 
;&Jpbate. pf jifbn ma^ l)e iirtfri^ * 


[ qaadffiy of i^aib inlo H, « 


dfp freqt^dtiy^cmployb^^^iibe 

^ of^e^ it'is 'defiraWc'that it Ihoohlf^ 

fetafe Any copper, Jroh has the property of feparatmg it, jf 
app^rsihat it only do^foimperft^i^lyfand requires 
It ^'ould douhtl^s be; taore ad^^aiitageous to employ^talbt 
and i<) poural^Ie into the green fulpbate ; the precipitate of., . 
black oxide i’ren wcmfd be fpeedily re<-di(roli^d^ agitation, 
and would precfpitate> at the fame time, the copper 

and the red Oxide of iron, if there wks any k riie grOen 
fuiphate. 

1 diall here remark that, having employed ammonia to difco^ 
ver the copper in the green fulpbate^ I obferved that, on adding 
an excefs of alkali, the oxide of ^ron was dijOTolved In great 
abundance, though it is known that, in the fame circum'fiances, 
it does hot diir>lve the very oxided iron. The folation left in 
the dir If decompofed, the ammonia efcapes, and A black Cf^uft 
is formed on the furface of the liquid which (bon ih^ds it from 
the contad oF the air« In analyfes, ammonia is^ft^uently 
ployed to feparate iron, blit tMs method is not go^ urilefs it 
bad been (irongly oxided before. This indtfce^ me to beKeve 
till# this circumfiance might have prevented Bergman from 
feparating iron from nickel by means of ammonia^ for he found 
. ‘ that his folution contained the oxides of both metals, and this 
^ Could only have arifen from the iron not having been fufficienlly 

oxided, * , . « 

Oxigenated mn- 1 alfo difcovcred, by the (ante means, that the oxide of 
muriate of mercmry precipitates the red oxide 
red oxide of iron of iron with the grealeft focillty, and thofeof zinc and copper 
their muriatic (bltttirm. ^ 

Oxide ^iiTcr Having diffolved a piece of filver m acid, I obtained 
compofed and filyer. A Jittle pOlafo 

poured iuto the folulion foirmed a flocculent pnecipiWi com* 
i pofed. 


AminDnia dif- 
foives oSide of 
iron at a mini- 
iniuB* 



MUTUAL Plt'ECIPITATIOKS OF METALLIC OXIDES. 

m i 

]|)ored, ir^gre&t part; of oN^e of filver, bccaufe the precipi- 
tation took place only where the alkali was poured in ; but this 
precipitate gradually covered with oxide of copper, and, 
by agitatioiii itVas in a little time replaced by the latter. An 
addition of alkali having given me a precipitate of oxide of 
^.filver which was not re->>diflblved, I liltered it, and obtained a 
liquid perfectly colourlefs, wJiich did not contain any more cop- 
per. If iP is wiQied to avoid the potaOi in the folution> a part 
of the impure nitrate of tilver may be decompofed feparately, 
and the precipitate, well vvaHied, may be employed to feparate 
the copper of the other part. This fimple method of feparating 
copper from a folution of filver may be very ufeful in labora- 
tories, and even in large works. 

Tte oxide of lilver alfo decoinpofes the nitrate of zinc* and 
the oxide of manganefe the muriate of copper. 

In what precedes I have, for (hortnefs, fuppofed that tlie 
precipitates were pure oxides ; but I am far from believing 
this to be the cafe j on the contrary, I confidcr nearly all oi 
them as true falls. Copper, Ibr example, was always preci- 
pitated of a bluirfi-green, although the fliade varied with the 
oxides which were precipitated ; and it is now w^ell afexjr- 
tained b) Proull and the youngs Berlhollet, that the green 
and blue oxides of copper retain feme of the acid. 

Such aic the fatls as 1 have obferved them, and on which 
alone 1 fliall make fume reflefiions* Although they are loo 
few to have enabled me to iix on all the cijcumflances which 
concurred in their produdion, the examination of them will, 
how'ever, dovelopv? fome of them. 

In fad, if we direct our attention to the acidity of the dif- 
ferent falls noticed above, we tliall fee, 

] /?. That the iron which is but little oxided, and the highly 
oxided mercury which precipitates the red oxide of iron, the 
oxide of zinc, and that of copper, approach nearer to neutra- 
lization than the latter. 

2d. That the zinc and manganefe which precipitate the cop- 
per, neutralize the acids belter than it ^ • 

* By neutralizing the acids more or lefs, I mean Uiat propertr 
poffcfled by the metallic oxides, and fomc earths, fuch as glucine 
and aluminc, of approaching more or lefs, ii> their cornbiiiations 
with the acids^ to the term of neutralization. 
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Si. That the oxide of filver wH]^h precipitates thdTe Of zinc 
and copper, neutralizes the acids better than them. 
Alumiaelspre- befides, we refleft, that alumine, whojp^olutions ar«| 
precipitated by fever^l metallic oxides which 
neutralize the acids better than it ; that, according to the ex- 
and by glutme. periments of Yauquelln, glucine decompofes aluminous falts» 
and that its folutions are more neutral than thofe of alunoine, 
Hagnefia preei- Although they are not entirely fo ; and, finally, that ihagnelia, 
neutralizes the acids perfcclly, precipitates the pre- 
ceding earths, and a very great number, not to fay all, the 
oxides from their folutions ; we cannot abflain from allowing 
that, if the property poffefled by the metallic oxides and fevc- 
ral earths of neulraliy/tng the acids unequally, is not the only 
caufe of the decom petitions which I have detailed, it is at Icafl 
one of the principal. 

The affinity for We may alfo conclude from the fame experiments, that the 
** metals which have a great or a weak affinity for oxigen, do 
not enjoy any particular property with refped to their mutual 
precipitations; for we fee that, iron, in a Hate of great oxida- 
tion, is precipitated by a number of oxides which it precipi- 
tates when it is iefs fo ; and, that there are fcveral oxides 
which contain Iefs oxigen than that of zinc, which precipitate 
the latter, w hile there are others ivhich are precipitated by it. 

The affinity of the different metals for oxigen is therefore 
rejeded as the caufe of the mutual precipitations of their 
oxides ; but can the grpter or Iefs oxidation of the fame metal 
occafion a variation in the affinity of the oxide for the acids } 
I'liis opinion lias been promulgated by Cit. Bertholljct in liis 
The ftatc of the Chemical Statics *, and he has grounded it upon feveral facts, 
®nccs*t^affi^' which the metal, by lofing a little of its oxigen by any. 

means whatever, forms another fait with Iefs acid. This hap- 
pens to the oxigenated muriate of mercuryi which, by expo- 
fure to light, or by being brought into contad wilh iron, is 
changed into white muriate by abandoning fomc ef its acid. 
^ Although thefe, and other fimilar fads, are capable of a dif- 
ferent interpretation, other confiderations, which 1 (hall omit 
here, becaufe they would lead me too far, induce roe to par- 
ticipate in the opinion of Citizen Bertholkt ; but I do not be- 

^ A tranflation of which wUl £c publlAiid by Mawmanf la the 
Poultry, about the middle of tbr j^enf 

lleve 


nity of the ox- 
ides for die 
Mids; 



^VTVAI I^RtCl^imT10l4$ OF METALLIC 0XlOCS« 27^ 

lieve tha? diis caufe can have much effbdy it being firongly 
counteraftecS^y the acidity which almofl all the metallic folu« 
lions pofleft, \|pd by* the infolubility of the oxides. Thus, 
although it appears to me that iron, when little oxided, has 
more affinity for muriatic acid than when it is greatly oxided, 

I fliould rather attribute the precipitation of iTie latter by the 
former to the great excefs of acid which its folution requires^ 
than to its weaker affinity. 

Neither, for the fame reafons, do t believe that the affinity but ii not the 
of the different oxides for the acids, an affinity whic h I I*’, 

lure, with Cit. Berthollet, by the Capacities for ra{uration,tations. 
can be confidered as the caufe of their mutual precipitations. 

Betides, there is one confideration of fome importance which Influence of the 
fliould be taken into the explanation of the mutual prccipita-*®^'* 
tions of the oxides ; it is that, in a cafe where thd’ precipita- 
tion of a metallic folution is produced by means of an alkali, 
the precipitate retains fome of the acid which can favour its 
folution ; fo that an oxide which could retain much of the 
acid, would diffolve more readily than that which could only 
retain lefs. It muft really be fo with iron, which, when it is 
precipitated from a green folution, retains much more acid than 
when it is precipitated from a red folution, and which cliffolves 
much better in the acids in the firft cafe than in the fecond. 

This more ready folution cannot, however, be confidered as 
a caufe of the mutual precipitations of the metallic oxides ; 
it may be very favourable to them, but cannot determine them. 

In fa^, we fee that lh€ oxide of copper, which retains much 
acid, is neverlhelefs precipitated by oxide of filver, which 
doesjiot fenflbly retain any, when they are precipitated from 
their nitric folutions by potafli. 

CONCLUSION. 

THE metallic oxides are mutually precipitated from their General infer- 
folutions. Several caufes tiiay contribute to this ; but among 
the number of the principal muft be placed the property which 
they have of neutralizing the acids unequally* 

This property has furnilbed us with means, IJJ. Of 
freeing la green folution of iron from the red oxide which it 
may contain ; 2d. Of feparating the fulphate of ainc and that 
of copper from the iron which is alwAys found in them ; Sd. 

Of having a green fulphme of iron free ftom d^^per ; 4t J. Of 

T2 J«adil/ 



276 MUTUAL PRECIPITATIONS OF^TwifALLI^ CXIDE$; 

Cfcner^l Infer- readily feparating the copper from a folution of fxlver. It is 
cafy to accumulate thefe applications by extenjfing them to a 
greater number of fubdances. Thus, the oxides of cobalt and 
nickel do not neutralize the acids Equally ; that of the two 
which neutralizes it moft, will be able to precipitate the other, 
and remain alone in the folution. Thus, alfo, lince glucine 
neutralizes the acids much better than highly oxidcd iron, it 
will be eafy to feparate this melal from its folutions, by firft 
oxidating ii itrongly, and afterwards precipitating one part of 
tlie folution, to employ it, after being well wafhed, to pre- 
cipitate the iron of the other part. . 

The greater or lefs affinity of the metals for oxigen does not 
give them any particular property with refpeft to thecuiutual 
precipitatjon of their oxides. 

Oxidation produces a variation in the affinity, or the capacity 
for faturation of the oxides for the acids; neverthelefs, the 
refults are only fcnfible inafmuch as they produce a change in 
the neutralization, and in this cafe they may be attributed to 
the latter caufe. 

The affinity of the oxides for the acids may indeed con- 
tribute to their mutual precipitations, but its eirefls are very | 
limited. 

It appears, therefore, in general, that, all circumflances 
remaining olherwife the fame, the fubdances which neu- 
tralize the acids bed, may precipitate the others from their 
folutions. j 

1 repeat in concluding, that it is only on the fafts which I 
have related that I have edablidied my reafoning, and that ' 
it was not my object in this note to fpeak of the precipitations 
by the metals, nor of thofe which are owing to the reciprocal 
aaiou of the oxides, or to that of the latter and the alkalis. 


" Jl Itepori 
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HIS M4JESTY'^pjft;E WOOLED SPANISH SHEEP. 

i • ^ • 


IX. 

A Ueport of thf Slate of hu Majtjl^'s Flock of Fine JVooled 
Spanifh Sheep, for the year ending Alichaelmaa, 1 803. By 
the Right Honourable Sir Joseph Banks, %Bart. F, R, S, 
&c. &c. From tlie printed Copy communicated by the Author,* 


T-^ HE wether lambs of the laft year having been (old in their State of hlsMa- 
wool, and the rams wool retained, in order that two years growth theep ^ 

might be prepared for fale together, his Majefty’s Spanifh flock Juae 1S09. 
confifled, when fliorn in June 1802, of ninety-fix ewes only ; 
the fleeces of thefe, after having been waflicd on the (beeps' 
backs as ufual, weighed as follows: 

In wool, as fliorn from the flieep - 3. >2 lbs» 

Lofs in (cowering • • , - 9(> 1 ' 


Amount of fcowered wool 


256 


This wool, when forted, produced as follows : 

Prime wool, orR. 221 lbs. at oaf. 9d, d\63 JO 9 

Choice locks ^1- 3 O' - 5 12 0 

Ffibs, or T. - 3 19 - 0 5 3 

' £.G9 8 0 

After deducting the expence of furling and fcowering, at 
llie high rate which an individual who is not a manufadurer 
nuifl pay for Ihcfe piocelfcs, tJiis wool is worth about 51. a 
tod, or 43/. os. a pack, as clipped from the flieeps’ back. 

The prime wool was purchafed by John ^4aitland, Efq. Sale of thQ 
member of parliament for Chippenham, whofe mercantile'^®"*? 
houfe, eftabliflied lor more than, a century, has always dealt 
largely in the importation of Spanifli wool, and who from the 
flrfl introduction of Merino flieep into this country by the King 
in the year'bf 1787, has uniformly given the moft liberal and 
zealous aid to the promotion of his Majefty's patriotic views, 
though doubtful in tlie beginning of the ultimate fuccefs pf the 
project. ' 

* For the original projeft of this hnportant undertaking and its 
fubfequent progrel's, I'ec the former reports by the fame Right Hon, 
Gentleman, inferted in our Journal, quarto, vol. IV. p, 289, and 
p6lavo, vol. V, p. C5. 
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HIS HAJESTY^S FINE W60^ED sj(%NIS» ^HEBP. 

It was made into cloth by Mr» £dridge> a manufaftorer of 
Chippenham, whofe fkill and refpedabilily in /fis line is ex* 
ceeded by no man. He infpefted its qualitf with the moft 
minute exaftnefs, and with an eye more inclined to expeft 
fymptoms of degeneration than of improvement, during the 
whole of the numerous procefles to which wool is fubje£led in 
the making of broad cloth, and he found that in e^ery one of 
them it anf^wered to his complete fatisfadlion. 

The cloth made from this w'ool proved fo excellent in its kind, 
that the King was gracioufly pleafed, at the deSre of Mr. 
Maitland and Mr. Edridge, to permit thefe gentlemen to 
explain; in his Majeily*s prefence, its qualities and pecu* 
liarities. «* 

Samples of this cloth may now be feen in Mr. Maitland’s 
warehoufe in Bafinghalf*(ireet ; and it will be found, in con* 
verling with Mr. Maitland and his partners, that in their opi« 
nion the R.’s of his Majefty’s wool, confidered as a pile, are 
inferior to but few of the beil of thofe imported from Spain, 
though it is probablmthat no pile in Spain throws out fo fmall 
a proportion of F.s and T.s. From this opinion it may fairly 
be deduced, that his Majefiy’s w^ool has improved fince the 
fheep wereirpported from Spain; indeed there is every reafon 
to believe that it is liili improving, and will in a very few years 
equal if not excel the very befl; piles that have hitherto been 
imported into this kingdom. 

Mr. Tolletj, a gentleman of GlouceHerihire, who has pur* 
chafed Merino freep both from the King and from Lord 
Somerville, has been very fuccefsful in improving the carcafe 
without damaging the wool 9 he pofletTes a ram, bred from a 
ram and a ewe both purchafed from the royal flock in 1801 ; 
which, when clipped in June laft, yielded U lbs. 12 oz. of 
unwaihed wool. Tliecarcafe of this flieep was then eftimated 
by good judges at 16 lbs. a quarter, and it was admitted to be 
a handfome ftieep, 

* For this animal Mr. Toilet has refufed an ofler of 200 gui- 
neas, or of 100 for the next feafon’s ufe of him ; he alfo re* 
fufed 30 guineas each for the flre and the dam, though old and 
infirm, being unwilling topart with animals which had belonged 
to the royal flock ; lie however fold their ram Iamb of the laft 
year for 30 guineas, and thus made fome progrefs in afeer* 
tftiniqg the valne of this important br^, 
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Thefc fadSf which prove an amelioration in the King’s Confinnation bf 
Merino fliecy, are fully confirmed by llie improved (hape and mentof h^Ma. 
weight of his 'Msyefty's (hecriing rams of the prefent yearjcfty’s fiock. 
and give a jufiifiable hope, that by a due rcle 6 lIon of rams and 
ew^es, and a corre^ judgment in matching lhe|n» Merino Iheep 
will In time be produced, with carcafes perfe^ly falliionable, 
and wool is perfedly fine. 

No purchafer having been lafi yearfopnd for the lambs wool Lamh'i wool, 
at a price adequate to its value, it was made into light ladies 
ploth, which proves excellent, and promifes to be a valuable 
article* A fpeculation, however, has oflered^ for manu- 
fafiluring the lambs wool into fuperfine woolen hofe, which 
feema likely to yield a ftill better price for the raw article than 
the cloth. 

The demand for his Majefiy’s Merino (heep increafes atThedemsnd 
prefent beyond all calculation. The beft informed clothiers in thart^efe 
Gloucefterthire, enlightened no doubt by the ufefu) labours fae^s are well 
of the Bath Society, and the valuable experiment of Dr. Parry, » 

as well as by the Dodor^s, and by Lord Somerville’s publications, 
are among the moft anxious applicants to purchafe. The Bath 
Agricultural Society, w hofe attention has been mod particularly 
direded to the improvement of EngHih wool, humbly requefied 
the King to give them a Spanifli ram, which lequeft his Ma* 
jedy mod gracioudy complied with lad Autumn, and they re« 
turned thanks in the warmed terms of refpedral gratitude and 
fatisfadion. 

As fpeculation on the value of Spanidi (heep is evidently tender It 
on the increafe, and a reafonable probability now appears Ibat ^ 

bis Majedy’s patriotic exertions in introducing the breed, w'ill diftribvted by 
atkd be duly appreciated and properly underdood^ it would 
be palpably unjud (hould the views of thofe who wi(h to derive 
*a feir advantage from the laic of the progeny of Spunidi (heep 
purchafed J)y them troai tlm royal dock, be in future Impeded 
by a continuation of the (ale of the King’s (heep at prices below 
their real value. 3 

This circumdancchaving been dated to the King, his Majefly 
was gracioudy pleafed to permit the rams and ewes that are to 
be parted with from the royal Merinoflock tifis year, to be (bid 
sby aiaQion, in the (ame manner as is done at Woburn by his 
grace the Dokoof Bedford^ and at Holkham by Mr. Coke^ 
on the prefumptiosi iif tbis being the mod likely manner of 

placing 
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placing the beft individiials of tliclr improved breeds in the 
hands of pcrfons moil likel)' to prefervci and furtli^r to improve 
them. ^ 

JOSEPH BANKS* 

Augujt 17, ]<805. 

POSTSCRIPT. • ^ 

AS the publication of this report has been delayed by ui> 
avoidable circumftances to fo late a period, it is proper to add, 
that the wools of ISO:} have yielded, both raW and (cowered, 
much as ufual. The prime or R. of the ewe flock were fold 
for 6‘i‘. 9d, a pound, and that of the Rams for 6.y. fid. Thefo 
enormous prices, however, depeiuied on a fcarcity of imported 
Spanifli wool, and are highly diflrefTing to the manufaflurer ; 
they ought not, therefore, to be allowed to enter into the fpe-» 
culation of the grower. 

Notice of Ki'.c of The theep that can be fparecl from the ro) al floe k will be fold 
can be I'pareJ audion this year al a barn oppolite the Pagoda in Kew-lanc, 
on the loth ot Auguft next. Notice of the particulars will be 
given as foon as polTible. 

10, ISOf. 

X 

On the 0,\idcs of had, % Thomas Thomson, M, D, 
Comviunicaied Ij/ the Author. 

Creat Import- PeRHAPS there is no pradical branch of chemical invedi* 
of metaHic" impprtance than the analyfis of the metallic 

oVidcs ; ' oxides. Almoft every thing relating to the metalline paints 
and falts depends upon it ; and it involves, either diredly or 
indiredly, mod of the inlerefting qiieftions in tire theoretical 
department of cheraiftry.' 

firft applied wltW Bergman and Scheel€t.werc, I believe, the fird perfons who 
applied chemical analyds, in the modern fenfe of the phrafe, 
Schede. to the metallic oxides, Notvvithdanding the difficulties wfth 
which thefe illudrious chemlds had to druggie, their experi- 
ments were made with fo much care and fagacity, that they 
dill furnidi us with the bed data for afeerfaining the compoii- 
tion feveral of thefe bodies, ' No modern chemid has la-. 

bourei 
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boureci fo fiiccefsfully in this department as Mr. Prouft. To Analytes of 
him we are indebted for the analytis of the oxides of zinc, 
iron, tin, copper, antimony, and arfenic. His ditfertaiions 
are all ftamped with the character of originality, and difplay 
fo much fkill and candour, that they never (hd to colhmand 
the confidence of the reader. If he fometimes puflies his con- 
fequences a little too far, he more than compenfates for this 
by the originality of iiis views, and the new Jigl)t which he 
throws upon every fubjedt that he difculfes. 

I intend at prefent to ofFir fomc obfeivalions on tlie oxides of this' 

of lead, a fubjeft more than once lllghtly touched upon by 
Prouft, but never fully difculled by fain. I trull the difficulty 
of tfte fubjedt will plead my exculc, if 1 lhall be iinfortunalc 
enough to fall into minakes, , 

We are acquainted with three oxides of lufficiently 'Three diffinft 
diflins^l from each other. The firll is of a yellow colour, and rcd^'i^rown 
forms the bafe of ahnoll all the falls of lead; the fecond is atwoothas. 
paint well known by the name of red lead; the tlnrd a brown 
powder difeovered by Seheeic, and examined more lately by 
Proud and Vauquelin. Befides thefe three, a fourih has bei ij 
announced by Proud; and Ul/uirgt^ has been conlldered by ‘ 
fonie as conftiluting a lillli. Let us examine thefe oxides. 


L Ydtovj Oxide. 

The yellow pigment called mafficot confitts efiTenlialiy of this Yellow oxiJi: f>i 
oxide; but Ihceafieft method of forming it, is to dilfolve lead 
in nitric acid. Pure lead dilTolves conqdeUdy in lhal acid ; 
but the lead of commerce ufoally leaves a fmall quantity of 
grey powder, which confifts for the mod part of oxide of 
antimony, fometimes mixed with a little filiea. When (he 
folution is concentrated by evaporation, we obtain crydals of 
nitrate of lead, a fajt too well known to require any particular 
deferiptiofl. 

1, When the crydals of nitrate of lead thus obtained by Nitrate of lead, 

evaporation, and well dried upon blotting-paper, are exptjfed ^ 

to a temperature of about SOO®, they lofe, at an average, * 

three per cent, of their weight: This lofs is not to be aferibed 
to the efcape of mere water, for the fumes fmell dfongly of 
nitric acid. * 

2. When 69 grains of lead arc diflblved in nitric acid, and — lead contaln- 
the folution evaporated to drynefs, the nitrate ‘of leact, after 

. r being 
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being driej at the temperature of 500®, weighs 1 12 grains. 
Hence 100 grains of lead j^icld J62-| grains oi n^Irate^of lead. 
Frona this we karn that 100 parts of nitrate iC? lead coiilili of 
61'y lead, 

• , 38y foreign bodies. 


100 . 


Carbonate ht 
lend: white 
lead* 


3. When^ll2 grains of nitrate of lead (dried at 300°) arc 
di/Tolved in water and mixed with a folution of ca^nale of 
potafli, a copious white powder precipitates» which is a car» 
bnnate of lead, Bergman (hewed long ago, that the white 
lead of comm^ce is prccifely the fame with this carbonate. 
When wathed, colle^ed on a hiter, and dried at SCK)^, it 
weighs 90 grains. This fliews us that 69 grains of lead yield 
90 grains of carbonate: of courfe, 100 grains of lead would 
yield 130f grains of carbonate. From this experiment w'O 
learn, that 100 parts of jprecipitated carbonate of lead arc 
compofed of 

76|- lead, 

QSf foreign bodies. 


100 . 

earbonate of 4. When 90 grains of precipitated carbonate of lead are ex- 
ictves ycUow * retort to a heat gradually raifed to rednefs, th(? 

mxidc 9 kad 4> acid and water which they contain are driven off, and a yellow 
1 oxigenj coloured oxide remains behind. This oxide weighs 77 grains, 
and contains, of courfe, 69 grains of lead. Hence it follow's, 
that the yellow oxide of le^d is compofed of 69 lead g oxu 
gen, xyrpir cent, of 

89.7 lead, 

10.3 oxigen* 

100 . 

o 

i** 'very fufible. It is well known that the oxides of lead very eafily melt and 
rjn into glafs. This happens in the preceding experiment, 
unlefs particular care be taken. In that cafe the lead a6is with 
great energy upon the retort; but the lofs of weight is the 
fame, unlefs the beat has been a gi:eat deal too high. When 
the oxide is fufed in an earthen vciTcl, it covers the furface 
with a yellow glafs, as in the coarfe/l kinds o^f pottery. In 
that cafe Tome of the o.\ide may he diflipated, unlefs the pro- 
' pet 
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per precautions are taken. It deferves attention, that when Slugubi faft. 

carbonate ofSead is flowly heated in a glafs retort till it begins 

to melt, the niched portion has a fine yellow colour, while 

the colour of what remans in the (late of a powder is a dirty 

pale brick-red; whereas in a platinum crucjble the melted 

portion is red and the un melted' yellow. 

5. From the preceding experiments it follows, that the Coirefted 

yellow oxide of lead contains 10.3 per cent, of oxigen. Mr. the 

~ n . . . 1 . . . - . carbonate. 

Froult has deduced nine per cenu as the proportion of oxigen, 

from his experiments. This refult does not differ much from 

mine. If 1 have committed an error, the oxigen 1 think is 

rated too high; for the lead which 1 ufed contained 1| per 

cent, t)f antimony, the oxides of which Iiave much more oxigen 

than the yellow oxide of lead. Perhaps we fliall come nearer 

the truth by taking the mean of the two refults: we may 

therefore confider the yellow oxide of lead as compofed Qf 

90| lead, 

9^ oxige^. 


100 . 

€, The preceding experiments enable us to (late the confti- Cemp. pants di- 
luents of nitrate of lead as follows : * lead, 

&c* 

1. Nitrate dried on Blotting^ |. 2. Nitrate dried at 300®. 

Pa/>cr. 

66 yellow oxide, 

34 acid and water. 

100 


65.5 yellow oxide, 

31.5 acid and w^aler^ 

400.0 


They give us alfo the precipitated carbonate of lead, dried 
Xt 300^, as follows : 

86 yellow oxide, 

1 4 acid and water. 


100 . 


The native carbonate of lead contains about IG per cent,fi{' 
carbonic acid. Precipitated carbonate then either contains 
lefs acid than native, or it lofos a part at a low heat. It is 
well known that carbonates, when in crydals, frequently con- 
tain more acid than when in the (iate of powders. 

7. Yellow oxide of lead is a powder of a lively yellow colour, Cbaraaers and 
ufielefs, jnfoluble in water, but fotuble in fixed alkalies and habitudes of the 

I acids. 
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rtclds. The alkaline folutions have a yellow, tinge ; but the 
acids are inoft frequently colourlefs. It readily smelts when 
lieaLccI, and fornis ayellpvr, femitranfparenl, brittle, bardglafs. 
It does, not lofe oxigeji ga^ vvlien heated. In violent heats a 
portion of llie oxide is diffipaled. VVlien kept heated in the 
open air, its furiace becomes brick-red. When mixed with 
metallic lead it runs,- according to Prouft, into a green glaze. 
Yellow oxide by .cj,, yiit; yejjow pxid.e may be obtained diredlly from tlie nitrate 
5bc nitrite?”**^ of lead, by espofing that fait to a fufficient heat ; but the lofs 
of weight fuflained is u^fually greater than it ought \o be. I 
fiffped that this is one reafon why Prouft found fo fmall a 
proportion of oxigen in yellow oxide. One hundred grains 
of nitrate of lead (obtained by evaporation) were put iplo a 
fmall Wed^ewood crucible furniflied vvjth a lid| and cnclofed 
in a common earthen-waref crucible. They were expofed for 
half an hour to an intenfe red, heat in a wind-furnace. The 
lalt was converted into a very hard, yellow, brittle glafs, 
nearly opake : It had fuftained a lofs of ^10 per cent, or about 
fix cent, more than it ought to have loft. On breaking this 
glals to pieces the reafon of this became obvious : It contained 
a great number of globules of lead reduced to the melallic 
fiale, forae of fliem of confiderable fize. From this experi- 
ment we learn, that lead is reducible directly from the nitrate 
merely by the application of heat, without adding any com^ 
buftible matter. 

il. Suppofed firjt Oxide, 

Aflics of lead. When lead is kept melted in the open air, it is Toon covered 
•r fuppofed ^ coloured powder, formerly called the ([fhes qf 
yellow oxide and lead. When this pov»ider is heated fuflicicntly, it melts into ^ 
netallic lead, grcenifli yellow glafs, in which globules of lead may be de- 
tefted. Mr. Prouft has (hewn, that Ihcfc allies arc a mixture 
of the yellow oxide of lead with lead in the metallic ftatc. 
They do not, therefore, conftitute a peculiar oxide. 

^ Neither is the v^hite oxide of the French cliemifts entitled to 
' a place among the oxides of lead ; being in ail cafes nothing 

more than the yellow oxide combined with an acid, ufually 
the carbonic. * 

ProufPs oxide But Mr. Prouft, in his obfervations on the Convoijfunves CU-> 
nitrated Fourcroy, lias mentioned the method of forming an 

oxide of lead containing lefs oxigen than the yellow. When 
* lead 
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!eacl is bailed in a folution of nitrate of lead, the liquid gradnalljr 
afFumes a yellow colour, and, on cooling, depofits cryftals in 
fcales. Thefc^cryflals, according to Prouft, contain the oxide 
in queflion : But his tonclufions, as far as appears, were 
I’ormcd from the Angle experiment related. He does not Teem 
to have decoinpofed the fait, nor to have examined its bafe, 

1. Whtn 100 grains of nitrate of lead are diflblved in water, The experiment, 
and boiled in a phial with a cylinder of lead (weighing 
grains}, the inetal foon lofcs its brilliancy and is covered with a 
white cruft, while the liquid atfurnes a yellow colour. The 
boiling was continued (water being added as faft as it evapo- 
rated) till the liquid feonied to e'xert no farther acl’Oii oh the 
lead^ The cyliiKler being then taken out and v\eighed,' was 
found to have loft 4“1 grains. From this we learn, that 100 
grain? of nitrate of lead dilfolved in water, are capable of 
uniting with 4 1* grains of lead, or almoft half their weight. 

The whole, however, was not dilfolved. A bhilfti-grey pow- 
der fell to the bottom, and incrcafcd in quantity as the cylinde.r 
diminllhed. If Ihefe U grains were oxidized at the expence 
of the yellow oxide of the nitrate, wefliould have a new oxide 
containing much lefs oxigen ; and it would be ealy to afligii 
the proportion of its conftituonti. ; for 100 grains of nitrate 
contain Go grains of yellow oxide, compofed of 60- lead and 
6*1 oxigen : Therefore the new oxide contains 59 J -(- U lead 
and 0l oxigen, or, per cent, 

9 1 .3 lead, 

5.7 oxigen. 


100.0 

But it is extremely unlikely that the H- grains of lead flioiiM 
receive the whole of the oxigen ncceJlaiy to enable them to 
diffolve from the oxide, while an excefs of nitric acid is pre- 
i#nt in the folution. Let us therefore examine the new fait, 

2. Wheji the folution cools, -it depofits lliin fcaly cryftals of Depofitlon of 
a lieht vellow colour : They have the fame fweet aftringent 
tafte as common nitrate, but arc Ids loluble in w’ater. It Ihefmall necdlea by 
yellow liquid which remains be farther concentrated, it depo-®'^*Pj, |'’hlte 
fits, on cooling. Imall needles of a pale yellow colour, not by coid^****" 
unlike /}/gar qf'lemL Their tafte is fWeet and aftriirgcnt ; they watcr^ 
are not altered by expofure to the air. When thrown into 
cold water they fall to the bottom, the liquid gradually be- 

• comes 
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comes milky, and depoiits a wliite powder. Thii* flbwdeC 
does not difappear, though the folution be heate^ boiling bot| 
but the liquid acquires the property of diffolvi^g an additional 
quantity of the fait, without depofitieg any more white pow* 
dor. Boiling water diflblves the fait without any iimilar de- 
pofilion. Hende 1 think we may conclude, that the white 
powder is owing to the prefence of fome carbonic acid in the 
cold water, and that our fait in this refpedl refemblcs acetate 
of lead. 

The fait depo. 3. When 30 grains of the fait depofited durmg the boiling 
fxted in the bojl- lead in the nitrate, were cautiouHy heated to rednefs, 
yctu)w oxide and they melted into a yellow mafs, which weighed 2i,5 grains, 
anunderpiopor- qfj,e of 5.5 grains inuft be aferibed to acid and water, 
fiun of acid , j|,js f^jj compofed of 

81.5 oxide, 

* 1 8.5 acid and water. 


100.0 

Thefe 2 kS grains of oxide being dilToIvcd in nitric acid, 
yielded 35 grains of common nitrate of lead (dried at 300*’). 
But 35 grains of nitrate contain 24 grains of yellow oxide, 
which fcarcely differs from the quantity diffolved. PVom this 
experiment it feems to follow, that the fait in quellion contains 
only yellow oxide, and that it differs from common nitrate in 
containing a fmaller proportion of acid. But it will be faid, 
perhaps, that the oxide of the fait abforbed oxigen from the 
nitric acid during the application of the heat| and was thereby 
oxidized up to the ftate of yellow^ oxide. 

01 a!fo the cryf- '*'• Twenty-three grains of the needle-form cryftals were 
tsds do. diffolved in water and decompofed by carbonate of potaQi. 

The carbonate had the common appearance, apd, when dried 
in 300^, weighed 24 grains. But 24 grains of common car- 
bonate contain about 21 1 of oxide, and ought therefore, wl||pn 
dilliilvcd in nitric acid, to yield about 3 If grains bf common 
hitrale of lead (dried at 300") ; and, upon trial, 1 found this 
t(S be the cafe very nearly. The oxide in the needle-form 
cryfials then is the yellow ; for there is no apparent courfefrom 
which, in the above experiment, oxigen could be drawn. And 
if this be the cafe with the needles, it muil be fo alfo with the 
fcaly cryfials ; for the two lalts are obvioufly the iame. 

5. Sixty- 
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5* Six^rtbrec grains of tile fait, partly in fcales and partly The oxide of 
In needles, were fufed with carbonate of potalh in a Wedge- not'Ihffercnt* 
wood cruciblei^ By folution and filtration a flefli-culoured from the yellow* 
powder was obtained, which was a mixture of oxide of lead 
and filica. It weighed 53 grains ; but a portion which 1 could 
not edimate adhered ,to the crucible* The filida was obvioufly 
abraded frpm that veflel. Thirty grains of this powder di- 
gelled in nitric acid, left 3^ grains of blica ; of courfe, 231 
w’crc difTolved. The folution yielded 39| grains of nitrate of 
lead. Kow 59| of nitrate contain 27 grains of yellow oxide, 

©r almofi the i^ery quantity difTolved. The oxide obtained by 
this experiment, then, was the yellow ; of courfe, it coincides 
exadil^ with the preceding ores. 

Prouft's falt« then, does not 4 Ap))ear to contain a clifTereiU# 

•xide from common nitrate; but its new propdlties were 
owing to the diiTerenl proportion of its acid. It is completely 
neutralized, whereas common nitrate contains excels of 
acid, and is, in fa61, a fuper-nitrate. But if this qonclufion 
be well founded, ProufPs nitrate may be formed by expoGng 
common nitrate to a heat fuilicienf to expel the excefs of 
acicL It was rccjuiiite to verify this, prefumption by experi- 
ment. 

G. One hundred grains of nitrate of lead (dried in 300^) prouft*« fait 
were expofed to a graduated heat in a Fumes of nitrous by ab- 

acid feparated in abundance, and the fait loft five cwr ftead of adding"^ 
of its weight. On inqreafing the temperature the fait melted 
into a tranfparent glafs of a very pale yellow colour. The 
weight of the mafs was now reduced to 85 grains. Hence it 
was qompofed of (>8.5 oxide and 1(;.5 acid, or, per cenU of 
80 oxide, 

20 acid, 

100 . 

pouring W'»^er into the flafk^nd digefting, I obtained a 
yellow folution fimilar to that formed by boiling lead in nitrate 
of lead, but not fo deep. A yellow powder refufed to ditf 
folve ; it confifted chiefly of the portion of fait at the bottom 
of the fiafk, which had been expofed to a higher temperature^ 

It was taftelefs, and not unlike fub-rourtate of lead* When 
heated to rednefs it melted into a yellow glafs^ and loft 14 per 
cent. It was therefore coropofed of 
2 
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$6 oxid^, \ , 

]4 acid and waten 


100 . 

* 

The folution being evaporated, depofited two fels of cryi-* 
tals ; one fet confifting of common nitrate of lead, another fet 
refembl'ing thole obtained by Prouft. 

Three nitrates of 7. From the preceding details we learn, that there are three 
dillincUpecics of nitrated lead; The firft is a fvper-nitrate, or 
contains an excef? of acid ; the fccOnd is neutral ; the third 
contains an excels of bafe, and is, of courfe, a fub-nitrate. 
The lirll fpecies includes the common nitrate of chemiils in all 
its varieties ; the^fccond, the nitrate of Prooft; the third, the 
yellow powder obtained heating common nitrate fulH« 


tral, andwltli 
excefs or with 
deied^ uf acid. 


ciently. 


IlL Broun Oxide, 


Brown oxide ; Though this oliide contains a maximum of oxigen, I beg 
Kft when mini- lt>ave to introduce it here, becaufe the kimwiedge of its com- 
inniiric P<>fition is necclfafy lo enable us to analyfe the red oxide of lead. 

&c. It was difeovered by Schecle,, and deferibed by him in hia 

dillertation on manganefe. When diluted nitric acid is poured 
upon red lead, the greater part of the oxide is dilTolved, but 
a brow'n powder remains behind, which is not a6led upon by 
the acid. This brown' powder is the brown oxide of lead. 
Proud difeovered that it may be formed alfo by caufing a cur- 
rent of oxi-muriatic acid gas to pafs through red lead fuf- 
pended in water. 

lu habitudes; 1. This oxide is a ladelefs powder, of a flea-browp colour, 
^ and very fine and light. It is not afled on by fulphuric nor 
nitric acid^ To inurialic it givds out oxigen, and converts it 
into oxi-muriatic acid. Oxi-muriaiic acid diflblves it, and 
forms two falts, muriate and hyper-oxi-muriate of lead. The 
vegetable acids reduce it to the date of y ellow wide. Four- 
croy, on the authority of Vauquelin, affirms, that fulphur takes 
^ fire when triturated with brown oxide of lead. With me the 
experiment did not fucceed: I fufpeft, therefore, thal^ the 
oxide ufed by Vauquelin contained a portion of hyper-oxi- 
inuriate of lead mixed with iU 

contains one- 2. Wlien 100 grains of this oxide, prepared from red lead 
yellow expofedto a red heat, they lofe nine grains 

■ ' of 


^Cll 
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of their weight, and are converted into yellow oxide: ThefeoxUe} eafiiy 
nine grains are oxigen gas. Hence brown oxide is compofed 
of 91 yellow.exide and 9 oxigen. But 91 of yellow oxide 
contain 9.4 of oxigen.* Therefore 100 parts of browti oxide 
are compofed of 

81.6 lead, 

• 18.4 oxigen. 

' 100 . 

3. Mr. Prouft, from his experiments, ftates the proportion 
of oxigen in (his oxide at 21 per cent* If wc take the mean 
of the two refults, we obtain 19.7. We may, therefore, lay 
dow^ 20 per cent, as the proportion of oxigen in brown oxide ♦ 
of lead : This cannot deviate far from the truth. 

IV. Hed Oxide* 

Red lead being one of the mod common of pigment, is nn-Rcd lead j 
known, I prefume, to no perfon. The method of manufac- 
turing it has been deferibed by Dr. Watfon in his Chemical 
hy Jars in the Memoires of the French Academy for 
1770, and by Ferber in his Mineralogy of Derbyfliire. 

1. It is a taftelefs powder, very heavy, and of an intenfe its clurafters > 
red colour, often inclining to orange. I have never met with 

any fpecimeni of it abfolulely pure, but not unfrequently the 
foreign bodies do not exceed one or ^ two per cent. They 
contld of feven grains of fand and oxide of antimony. Dr. 

Watfon found traces of iilver in it. It lofes no fenfible weight 
in a heat of 400 

2. When 50 grains of red lead are digefled in diluted nitric contains 8S lead 
acid, they leave 12 grains of brown oxide. The folution eva- + ** oxigen} 
porated to drynefs, yields 56 grains pf nitiate of lead. Now, 

56 grains of nitrate contain 38.36 grains of yellow oxide. 

Red lead, therefore, is compofed of 33.36 yellow oxide and 
1 2 brown oxide, or, per cent* of 

76.7,2 yellow oxide, 

24.00 brown oxide. 

100 72 

The excefs mud be aferibed to the imperfection of our me- 
thods. 1 fliallomitit in the calculation: Not that red lead 
Vot. VIIL— Avgust, 1804, U is 
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is a mixture of yellow and brown oxides^ but that it contains 
all the lead and oxigen in Ihe above proportions of thefe 
bodies. Now ^ 

76 grains yellow oxide is compofed of 68.8 -f> 7.2 

24* grains brOwn oxide of . - - 19,2+ 4.8 

• 

Therefore red lead is compofed of - 88. +12. =100. 

Bo« cafiiy de- 3. It is well known that red lead gives out oxigen gas when 
*cre healed, and that it approaches to the ftate ol‘ yellow oxide. 

The lofs of weight ought to give us the portion of oxigen 
wliidi it contains more than is neceiTary to conflitute it yellow 
oxide : But, upon trial, I could obtain no fatisfa6tory refults 
this way. In one experiment 100 grains of red lead loft 4| 
per cent, in another feven per cent. The cxpcrimenls. were 
made in fmall covered earthen-ware crucibles. The oxide 
was melted into a dark-brewn tranfpaient giafs, not unlike 
glafs of antimony, but much harder. On breaking this giafs, 

I found in it globules of lead reduced to the metallic ftate: 
This accounts in part for the lofs of weight, and (hews us alfo, 
contrary to the opinion of chemifts, that the red oxide of lead 
is reducible, at leail in part, by mere heat. In all probability 
nothing prevents the complete redudion but the readinefs with 
which it unites with the veftel in which the experiment is made. 

I twice varied the expeiiment, by encloftng the fmall earthen 
crucibles containing the red lead in a crucible of platinum ; 
but in neither cafe did 1 obtain any vifible metallic globules; i 
yet the lofs of weight was the fame. This renders it probable 
that a portion of lead had been reduced and afterwards diffufed 
through the oxide. 

Not foluble as 4. The red oxide of lead does not feem capable of com- 
**** bining with acids. Many acids^ndeed a£l upon it, but they 
always begin by reducing it to the ftate of yellow oxide. The 
fixed alkalies do not alter its colour, but they gradually diftblvc 
it. From this folution it is thrown down always in the ftate of 
*yellow oxide : Hence it muft lofe oxigen during the folution. 

V. Litharge. 

Though litharge is very far from being the fame with red 
lead, yet, as the mod^ of preparation is analogous, a few re- 
marks on it may not be improper in this place. 


Litharge 
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Litharge confifts of fcale*!, partly of a golden yellow colour Litharge i 
and partly red : They poflTefs a certain degree of elafticity. 

The method making litharge has been deferibed by Dr. 

Watfon, by Gmelin, atid by other chemical writers. 

1. ' When ibo grains of litharge are expofeji to a red heat, contains carbo- 
they melt into a yellow glaze, and lofe, at an average, four“^*®* 
grains of ftieir weight. When 50 grains of pounded litharge 

are thrown into nitric acid, they diflblve with offer vefcence, 
and lofe two grains of their weight. The effervefcence and 
lofs of weight are owing to the efcapo of carbonic acid gas. 

From this we may conclude, that litharge contains four per 
cent, of carbonic acid. 

2. #When 50 grains of litharge were dlffolved in nitric acid, and antimony: 
and the folution evaporated to drynefs and re-dlffolved in 

wal'jr, grains of a grey powder remained behind in my 
trials, which proved to be oxide of antimony. Therefore, 
litharge contains three per cent, of oxide of antimony. 

3. The folution evaporated to drynefs, gave 68.5 grains of Comp, parts la- 

nitrate of lead ; but this nitrate contains 46.72 grains of yellow * 

oxide of lead. Of courfe, we have litharge compofed of 

93.44 yellow oxide of lead, 

3.00 oxide of antimony^ 

4.00 carbonic acid# 


100.44 

The fmall excefs muft be aferibed to unavoidable errors in the 

analyiis. 

4. Fifty grains of litharge diflblved in nitric acid, deprived 
of its oxide of antimony, and then thrown down by carbonate 
of potafti, gave 52| grains of carbonate of lead. Hence 97 
grains’of litharge (fuppofing.the antimony a foreign body) 
would have given 105 grains of carbonate. But 97 grains of 
litharge contain nearly four of carbonic acid. Hence we have 
the carbonate formed of 93 oxide and 12 acid. 

In this experiment the carbonate produced was loo fmall Ijy 
about a grain. This was partly owing to the lofs of a fmall 
quantity of the powder while feparaling it from the filtre. As 
I coul[| not eftimate the lofs, 1 left it out in the calculation, 
and ftated the amount precifely as I found it. 

From the preceding experiments it follows, that litharge is a it is a fubcaibiM 
fub-carbonate of lead^ fince it confifts effenlially of about 96*“^* 

U2 "Jyellow 
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96 yellow oxide* 
'4e carbonic acid. 


100 . 

Probably il varies fomcwhat in the proportion of itff conftitu- 
enls/ according to circumflances : But all my trials were made 
on one parcel of litharge. I have obferved traces cf carbonic 
acid alfo OQcaOonally in red lead, but too little to a(fe£l its 
weight. 

VI. CoHcluJtom, 

Summary Kca- From the preceding experiments and obfervations we are 
fituJation. entitled, I thiiiki to draw the following conclufions: 

1. Three oxides of lead only are at prefent known. ^.Tht 
conllituents of thefe oxides may be I'cen in the following table: 


Oxides* 

Colour. 

ConfMuents, 



Lead. 

1 Oxigen. 

Protoxide. 

Yellow. 

90.5 

9.5 

Deutoxide. 

Red. 

88 

12 

Peroxide. 

Brown. 

80 

20 

lead. 

Oxigen, 




100 -f- 10.6 rr 110.6 protoxide. 

100 13.6 n 113.6 deutoxide. 

100 -f 25* m 125. peroxide, 

2. Tiie allies of lead are a mixture of protoxide and lead 
in powder. 

3. White lead and litharge are combinations of protoxide 
with carbonic acid : the hi 11 is a carbonate, the fecond a Tub- 
carbonate of lead. 

♦ As colour is a very ambiguous criterion for diftinguilhing me- 
tallic oxides, 1 have been accuftomeil for fome time to denote the 
«xide with a minimum of oxigep by prefixing the Greek ordinal 
number to the term oxide : Thus, frotoxide tf Uad is lead united to 
a minimum of oxigem The oxide with a maximum of oxigen 1 
«dl peroxide : Thus, brom;n oxide of lead is the peroxide of lead. I 
denominate the intermediate degrees of oxidizement by prefixing the 
Greek ordinals 2d, 3d, ‘4th, &c. Thus, deutoxide is the fecond 
•xide of lead* tritoxide of cobalt, the third oxide of cobalt, and fo on, 

? 4. The 
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4. The yellow nitrate of Prouft contains {he fame oxide as 
common nitrate. But in it there is noexcefs of acid; whereas 
common nit^art^fe is in fa£l a fuperhitrate of lead. In a ftrong 
heat it is partly converted into a Jubnitrale, 

5. Protoxide of lead unites with all acids, deutoxide with 
none, and peroxide only with by peroxy muriatic acid. 

6. The protoxide of lead may be formed by combuftion; 
but the other two cannot, and indeed lofe oxygen in a ftrong 
heat. The deutoxide is formed by keeping protoxide in con- 
tael of air at a given temperature: the peroxide by the aflion 
of nitric or oxy muriatic acid on the deutoxide. 


XL 

On certain Chemical EffcBs of Light, In a Letter from Wm* 

H'^de Wollaston, ALD, F, R. S, 

To Mr. NICHOLSON. 

SIR, 

JIaD I forefeen the publication of Mr. Ritter’s * Experu Introduftion on 

menu on Light* in the laft number of your Journal,* 1 would [hat havcchc!^* 

have reqiiefted you to accompany them with a few obfervations micai cffcdls. 

of mine on the fame fubjed ; not with a view of claiming any 

priority in the obfervation of Ibofe invifible rays, that have 

chemical efFefls whicli I believe occurred to Mr. Ritter and ^ 

inyfelf very nearly at the fame time; but for the purpofe of 

inferting a caution againft the theory implied by the term '^dif- 

oxidating** as applied to thofe rays. 

In my note upon a communication to the Royal Society ,t The power of 
which you did me the honour to reprint in the 4th Vol. of your 
Journal, i I was careful to exprefs the power exerted by the by Dr. W. and 
moft refraffigible rays on muriate of filver, in general terms as 
chmical, not merely from a doubt whether they would in other not conftantly 
cafes produce a correfponding effedl, but becaufe I had at tftat deoxidate* 
lime made the following experiments, which proved that the 
fame rays, which caufe the emiffion of oxygen by muriate of 
filver, occafion its abforption by the refin ufaally called gum 
guaiacum. . * ^ 


Page 214. t Tranf. 1802, p. 379, J 8vo. (cries, p. 99. 
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cum* 


No change by . 
folar rays with 
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My reafons for withholding thefe experiments at that timtf 
were, that they appeared fomewiiat irrelevant to the primary 
fiibjed utider difeuffion. and that I was alfo hopes of in- 
creating their value by additional trials on other fubtiances. 

Upon confidering the power which thefe rays poffefs of ex- 
topelling oxygen from the muriate of filver, I thought it not im- 
* potiible, that there might be more truth than I ha(^ been ac- 
cutiomed to'fuppofe, in the popular obfervalion that the fun 
has a tendency to extinguitii fire, as the fame rays might re- 
tard combutiion by oppofing the abforplion of oxygen. Ac- 
cordingly I made various experiments on different fubtiances in 
a tiale of flow combutiion, but without any apparent con- 
firmation of that hypothefis. 

1 alfo tri^d the action of light on feveral vegetable blue co- 
lours, which are known to be affected by union with oxygen, 
and upon the fame colours previoufly reddened; but on thele 
alfo I did not fucceed in producing any clFe^i: at either bounds 
ary of the prifmatic fpe^rum. 

. After failure of thefe endeavours, I had recourfe to guaia- 
cum, which I had long known lo acquire a green colour by 
expofure to light; but that the prefence of air fs alfo requifite 
for this purpofe I had afeertained in the following manner. 

Two plates of glafs w'ere healed with a fmall piece of guaia- 
"cum interpofed, and thereby cemented together in their cen- 
ters for a circular fpace about inch diameter. In this flale 
they were expofed for feveral weeks during fummerto lJ}e fun, 
without the fmallcft apparent aileialion in the colour of the 


guaiacum. 

I— but when the The plates were then forcibly feparatccl; and as they were 
air had accefs i fimilarly coated wdth a portion of the refin adhering to 

their furfaces, one of them was prefer ved for com pari ton in a 
dark place, where it had free accefs of air alone, while the 
other, was again expofed uncovered to the mid-day fun. 

—it was a/Fc£l- The latter was in five minutes perceptibly rendered green, 
ed in five mi- a|j|d in a few hours had acquired the full colour, winch irfeemed 
noon-day fan. capable of receiving; but ihe former, in the coiirfe of many 
months th.'it it was kept confined irom tlie light, feemed not to 
have been difeernibiy altered, 

Th^prifmatic Sincfc by later experiments it appeared probable, that the 
tuo wMk toftow whole of the fun’s rays were not aaive in this procefs, with a 

whether all the view to determine on what pari of them the efle6l might de- 
rays were e/fedU • \ ^ j 

,ive or the coa- • \ pend, 

txsrvm 
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pend^ I (lifTolved foine guaiacum in alcohol, and after having 
wafhed a card with the lin^ure, I expofed it for feme time to 
difTerent parts^f the common prifmatic fpeftrum, but with- 
out producing any appi!-t‘nt change. It therefore became ne- 
celJijry to have recourfe to other expedients for increafing the 
power of the fpeflrum. 

Over iht* furface of a lens 7 inches in diameter, was pafted A broad convex 

a circular niece of paper liaving its radius yV- of an inch lefs , 

I I / . • * r. . r I . . covered all but 

than that of the lens. I had conlequently remaining uncovered a narrow exte- 

a prilinatic annulus, correfponding in the length of ilscirciim* 

r -i' • I I r 1 1 • I pleafure, ac* 

fcrence to a pnlm 22 inches long, to arranged by its circular voiding to the 
form that an) one of ihe colours might at pleafure be brought to diftance, a focal 
a foQps, or the fpedrum might be received as a ring of any di- w cn^^an 
ameter required, by mere variation of the diftance of the lens, annular fpec- 
At fliort diftanccs the exterior margin of the fpe61rum of courfe^^“®' 
vt'as red, and the violet within. The focus of brigbteft illu- 
mination was at 2i\ ; at greater diftances the fpe6lrum again 
became an annulus with its colours in an oppoiile order to the 
preceding, having the violet on the exterior margin. 

With this apparatus the efFod produced on muriate of filver Muriate of fllver 

is much acceleraled. At diftanccs fliort of 22i inches a ring . 

. . , r • I I 1 » • /• I ^ afFedted by thefe 

IS produced ; at 22^ a circular daik coloured Ipot; and at concentrated 

about 2.3 inches appears to be the focus of thefe rays, as the 
fpot is then fmalleft; at 23| it is larger, at 24-J it again be- 
comes a ring ftiaded to the center; and at 2 H, (unleft; the 
paper has been welted,) the center remains compleally while 
though ftrongly illuminated, 1 have not however been able in but not reftored 
any filualion to icftore the white colour to muriate of filver, 

^t’lcr it has once been lingej, however flighlly, by expofure to 
the molt refrangible rays. 

The cxpcrirticnls on gnaiacum neverlhelefs will prove dif- Guaiacum wa» 
tindly, that the powers of the two extremities of the fpedlrum *^ **°^^ 
are not only diflcrcnt, but oppofite in their chemical cftecls. 

A fullinent quantity of paper h’aving been tinged with the 
foiulion of guai-acuai, w^s cut into fmall pieces, Tome of which 
were expofed to the fun-ftiine tdl rendered compleally gree* ; 
the reft were kept confined from the light till taken out for 
^ach experiment. 

The firit endeavour was to afeertain the focal diftance of At a fhort focal 
ihofe rays which gave the deepeft colour inf a given time; and ["*”“**^ 

Jt was found to be about 23 inches diftant from the lens. At fran/bic) the * 

• ' • ‘ * wii produced;-* 
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iliorter diftances the far&ce coloured waK Iarger» but in the 
fame time ^ler* At 22l a green ring was formed^ having its 
center without colour. ‘ 

At a medium When the guaiacum w'as expofed at diftances greater than 
w^priuwdj ^hcs/urface coloured was alfo larger* but much 

paler than at equal diilances fliort of the focus ; infomuch that 
at 24 which correfponds with the principal focus of illumi« 
nation* little^ or no eff^^^t was produced in the fpace of one 
minute* which was the time employed in other experiments* 
It was manifeft therefore* that the chemical effefl of the^moft 
refrangible rays (which were now diverging beyond their focus) 
was in this fituation counteracted by an oppofite aClion equally 
pow'erful* of the moft refrangible (iK>t yet arrived at thei. fo- 
cus;) and as^it appeared probable that the power* which could 
in one inttance prevent difcoloratioif* might alfo» \s hen duly 
applied* remove the fame colour after it had been produced. 
At a longer focal I next expofed to the condenfed fpeclrum, at various diftances 
diftance (namely lens, portions of the paper that had been previoufly 

frangible)^hT Tendered uniformly green. A fecond focus was now found at 
original yellow the diftance nearly of 25|, in which the green colour was 
was reftored. compleatly removed* and the guaiacum reftored to its pale yel- 
low colour. 

It is unnecelTary to deferibe minutely the confequences re- 
fulting from variations of the diftance* as the eftefls in this 
inftaiice were neceftkrily the counterpart to the preceding; 
the circle of yellow was larger, when the paper was placed at 
a greater diftance from the Ivns, and at the diftance of 25^ the 
center remained green* furrounded by a yellow ring, corref- 
ponding nearly to the red and orange interior margin of the 
annular prifmatic fpe6trum. 

In carbonic acid The fame experiments being afterwards repeated in cari 
gas the bonic acid gas, only confirmed the opinion before entertained* 

oi^dation was caufes to which the changes of colour were ojving* but 

pHdticable. afforded little additional information. In this gas the guaia- 
cttffi could not be rendered green at any diftance from the lens* 
but was fpeedily reftored Irom green to yellow by expofure to 
tbe focus of red ra)s. 

The removal of Since the removal of colour was obferved to take»place in 
oxidation}^ was fituation of the principal focus of heat, it feemed deCrable 
allb eflfcdtcd by lo afcertain whether the prefence of light, or the circumftance 
radiation had any influence in promoting this A 
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piece of paper was therefore ftained with guaiacum and aftej: 
being rendered green by expufure for a fufficient length of time 
to light, was^fteATed on its pofterior furface willialilver fpoon 
prcvionfly heated ovei the flame of a candle; and the green 
colour was thereby as effeftually removed, as in the focus of 
folar heat. 

The laft experiment may poffibly appear to have been un- Radiant folar 
neoefiary ; but until it is explained *why the heat/ that accom- 
panics the fun’s rays, penetrates the fubflance of tranfparent bodies ; culinary 
or femi-tranrparent bodies, while the radiant heat from a fire 
has fcarcely power to enter even themoft tranfparent, but 
principally fcorches the furface, and is thence flowly condu6ted 
into^he interior parts: no degree of caution upon a fubjedt iu 
impci fedly underflood, ftiould be deemed faperfluous. 

I remain. Sir, &c. 

W. WOLLASTON. 


XIL 


lUuJirations of Mr, Dalton's Theory of the Conftitution of Mixed 
Cafes, In a Letter from Mr, Wm, Henry, Manchejier, 
to Mr, Dalton, Communicated hj/ the IVriterl^ 

To Mr. DALTON. 

Dear Sir, 

In the firfl enunciation of a new theory, it is not unufua! Caufes why a 
that I'ome links are omitted in the chain of reafoning, which ^hwry may 
led to its formation; and thus the dodlrine fails of that ready ^uce conviawn 
and general acccpiance, which immediately follows its more an** adoption* 
diflindl development. Such an omiflion appears to me to have 
taken place in your Theory of the Conililution of Mixed 
Gafes; fltr, according to y6ur own candid confefljon, feveral 
perfons, verfed both in chemical and mechanical fcience, have 
declared their inability fully to underfland the fcope of the fiy- 
pothefis, and conl’equenlly to judge of its merits or defects. 

In the difeuflions aifo, which took place in this Society, on 
your feveral papers,- fhe doctrine was oppofed by almoft every 
member intcrefled on fuch fubjefts, and by no one more ftre- 

* Rtad before the Manchefter Society. 


littoufly 
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CONSTITUTION OF MIXE 




GASES. 


Dlftingulflimg 
principle of 
Paiton’s theory. 


Since gafes arc 
held in water 
(always) mecha 


nuoufly than myfelf* Subfequent attention, however, to the 
evidences«^of the theory’, and fiill more the' refults of experi- 
ments %vhich were made under impreflions very, unfavourable 
to the hypolliefis, have fatisfied rne that the oppofilion to it 
arofe chiefly from/in imperfe^l cornprelienfion of the argument ; 
and that your theory is far better adapted than any former one, 
for explaining the relation of mixed gafes to each other, and 
efpecially the. conne6lion between gafes and water. 

The diflingaithing principle of your dodlrine I apprehend 
to be, that 7nixed neither attract nor repel each other, and 
that evert/ gr/.r is as a vacuum to eiery other gas. It is not my 
intention to recapitulate your proofs of this pofilion, but merely 
to add to them the evidence of a few fa6ts, which hnve occur- 
red to me, and which ftrongly tend to eflablifh the fame con- 
clufion. 

From a feries of experiments, which I communicated to 

the Royal Society, and which appeared in their Tranfactions 

nicaily jn quan.- t'or I SOS, it may, I (l)ink, be fafcly inferred, tiiat the rel.ilion 

pretTure.^d^ffer- water is altogether a mechanical one; for the qiian- 

ent galci do not lity abforbed follows exadily the ratio of the preflure. If then 

prejs each other fliewn that a gas, abfoibed by water, is not retained 

ir tliey do not ... ^ 

prevent efcape. »n its place by an atmofphere of any other gas, we (hall be 
furniflied with a (irong prefuraption that different gafes do not 
gravitate on each other. 

It is well known ihat water may be charged with its own 
balk, or rather more, of carbonic acivl gas, under a preflTure 
of 30 inches of mercury. The gas, thus abforbed, is retained 
fo long as the water is preferved from contact with any other 
gas; but, when expofed to the atmofphere, the carbonic acid 
gas rapidly efcapes. Now this effocl can be only aferibed to 
one of two caufes, 1ft, the aflinily of caibonic acid for aimr)f. 
phericair may furpafs that of its affinity for water; or, 2dly, 
the air of the atmorphore does not prefs on the gas in the 
water, which is therefore placed under fimilar t irciimftancc.s, 
a^if expofed under the exhaufted receiver of an air-pump. 

Were the firft explanation the true one, it might be expected 
tliat equal quantities of various gafes would detach different 
quantities of carbonic acid from like volumes of impregnated 
cacfe ^*^'*^* water; becaufe the affinities of thefe gafes, as in all other cafes 
. of chemical affinity, A’fiering in force, would occafion their 

combining with difterent quantities of carbonic acid, and in a 
i \ cert^ii^ 


Carbonic '4ciil 
^uits water ex- 
pufed to the 

lBC>^yhcIC; 


>— bfcaafe af- 
or elfe 
b^'cauf' not 
prfiP*d by the 
atiriji'jihere. 


Not from at- 
trc^ion, for 
atrtiofpheres of 
iDfteienc gas 
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tcrtain order. But on making the experiment, with all the 
attention I could beflow, this did not prove to bfe the faift : 
for fimilar nnwifures of impregnated water gave up equal bulks 
of carbonic acid, to lite quantities of all the different gafes, 

'Fhc reverie of thi** fatl alfo occurred to jne in the courfe if carbonic acM 
of a fcries of experiments, to which 1 have already referred; with 

viz. that the admixture of common air with carbonic acid gas abf .rption* by * 
diminiflies confiderably the proportion of the laMer gas taken water is govern- 
np by water. Thus, when *20 meafurcs of pure cat bonic acid fi^y^of^be*^car- 
gas are agitated with 10 of water, at leaft 10 meafurcs of gas bonic add and 
are abforbed. But from a mixture of 20 meafures of carbonic tu/j. the^w 
acid with I Oof common air, 10 parts of w'ater lake only 6 of 
carlionic acid. That chemical affinity between the mixed gafes 
is not the caufc of the diminiihed amount of abforplion, is 
perfectly clear; fince it is indifferent, as to the effect, what 
gas is added, and the proportion alone influences the refult. 

The effed is therefore to be aferibed to the diminiflied denfity 
of the fuperincurnbent carbonic acid by mixture with.another 
gas; and the preflure of gafes being diredlly as their denfity, 
and I he quantity abrorl>ed 'by water being as the prelfure, the 
abfbrbcd cai bonic acid nnifl neceffarily quit the w^ater. This 
efcape contii till the carbonic acid ttbovc the water has a 
denfity equal to that in the water, and no longer. 

Previoufly to my acquiefeenoe in your theory of mixed Watrr haw ao 
gafes, I undertook an extenfive fcries of experiments, with a ^te 

view to afeertain the order of aflinilics of gafes for water, the gafes. 

But, altera great variety of tiials, made wiih all the accuracy 
in my powTr, I could difeover nothing like a.feries of eleflive 
atf rations. Each gas, it was found, difplaccd every other, 
and reciprocally w^asdiflodged by them. 

It may be urged againft the doctrine of fhe non-gravitation The flower 
of gafes on each other, that from water impregnated with ® 

carbonic ^acid gas, and expoled to the atmofphcre, the gas fwifed to the at- 
ought, on this prmciple, to efcape as rapidly as under an *”arefw'V”"'" 
haufted receiver. It muff be remembered, however, that ^le vacuum arifts 
efcaping gas conflitules, by admixture .with the air of the 
mofpliere, a gas of diminiflied denfity, bat ftill of fuch denfity of^thc*fuperinr” 

to retard the efcape of farther portion.s. All that the air- cumbent gas. 
pump effedls is to remove ihefe as faff.as they are liberated. 

There are various faiSls, fatisfadlorily explained on this dor. explamcd 
trine, which are irreconcilable to any former hypotheCs, Of Dalron’* 


/ 


thefe 


theory. 
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thcfe I (hall mention only a few; fince the theory will receive 
from your Pelf all the elucidation tliat its cftablilhment can re* 
quire. ^ 

Light »nd heavy 1 , If each gas be a vacuum to every other, a heavier gas 
fliould afeend into a lighter one, without the aid of agitation; 
and on the contrary a lighter one iliould defeend into a heavier 
one. That this is a6lually the fa6l, and under circumftances 
very unfavourable to their mixture, your own experiments 
have fully proved. 

^Sulphuret takes 2. The hypothefis explains why fulphuret of potalli with- 
Bot^a^iutcT. draws oxygen from the air without agitation, and whether 
placed at the top or at the bottom of ajar; for it ads as if the 
abforbed gas were the only one prefent in the veflei. * 
Abforbable gafes 3. It explains why the laft portions of common air are ex- 
water by carbonic acid, and other abforbable gafes. 
mon air from For thefe gafes ad as a vacuum to the air contained in the 
water, which muft therefore neceflarily quit its place. It 
folves alfo the problem how to expel completely any gas from 
water ; for to efFed this, the water mull lucccffively be agi- 
tated with portions of feme other gas of the greateft attainable 
purity. Thus to expel atmofpherical air entirely from water, 
it may be agitated with pure carbonic acid gas; but as the li- 
berated common air prefles on that remaining in the water, 
according to the proportion it bears to the fuperincumbent car- 
bonic acid, the gas thus employed muft be removed, and frefh 
and pure portions ufed in fuccelTion, 

Bcft method of 1. By app!)ing the fame general law, we are taught bow to 
gas. imprepalion of water with any 

** gas. There could be no difficulty in accompliQiing this objed, 
if the gas and water were both abfolutely unconlaminaled by 
admixture with other gafes; but when pure carbonic acid is 
agitated with water, atmofpherical air is extricated, which, 
mingling with the carbonic acid, leflens its denfity.^' To ob- 
viate this difficulty as much as poffible, a quantity of water, to 
bd‘ impregnated fully with carbonic acid, Ihould be agitated 
with feveral fucceffive portions of the pureft poffible gas. The 
unabforbed refiduum fliould alfo be very large, in order that 
the carbonic acid may bear a large proportion to other aeriform 
fubflanccs accidentally mixed with it. 

Thefe are, doubtlefs, only a few of the phenomcnaj to the 
explanation of which your theory may be fuccefsfully applied ; 

^ V and 
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fttid I Confidently exped that many fads, hitherto referred to 
chemical principles, will be brought, in confequeqpe of your 
difcoveries, ^’ihin the pale of mechanical philofophy.* 

I anlj Dear Sir, 

Your’s very truly, 

wilLiam henry. 

Manchejlir, June 20, I 

■ 
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On the Diftppearrmce of Oxigen and Ilidrogcn over Water, at 

^ the ihai of the Atmufphere, By T, S. T. 

To ]\Ir. NICHOLSON. . 

SIR, 

Some months ago, 1 read in your excellent Journal an ac- Slow abforpttoa 
count of an experiment, which tended to ftiew that oxyge- 

‘ . I ' ^ hidrogca over 

nous and hydrogenous gafes, when mixed together, and al- wat«. 
lowed to remain over the furface of water for a Jong lime, 
fpontaneuufly united and formed water. 

Having long been accuRomed to confidera temperature 
confiderably higher than that our atmofphere ever attains, ne* 
cefTary to this union, I was naturally led to inveHigatc this 
phenomenon ; and for that purpofe undertook the following 
experiments : 

1 , I prepar-ed oxygen gas from black oxide of manganefc, 
by means of concentrated fulphuric acid, aided by heat, and 
in order to render it more pure, I waflied it well with milk of 
lime. I prepared like wife a quantity of hydrogen gas, by 
paffing a few drops of water through a gun-barrel, filled with 
iron filings, and patfed through the body of a fmall furnace, I 
introduoed nearly equal quantities for both gafes into a bell- 
glafs jar, placed on the fhelf of a common pneumatic trough, 
which flood in a room without fire, and almofl without light. 

The mixture was fuffered to remain in that fituation for about 
five months; at the end of which time, the volume of the 
gafes had diminithed 

• • 

♦ As the author had not fecn Mr. Dalton's letter, publifhed in our 
laft number, at the time when thefe illuftrations were written, he hat 
mentioned a few circ^fUnces contained in the letter. • 


2, On 
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Slowabforpcion On reading the account above alluded to» it occurred to 
^rogen^ovcr itSvas poflible, that the diminution in bulk, might have 

water* arifei) from a partial abforption of one or of bot^k'gafes, by the 

water of the trough. In order to afceriain this, I introduced 
like proportions of both gafes, into a jar, placed in a mercu- 
rial trough, which was. in the fame room wuh the other; and 
after fadering this experiment to continue as long as the other, 
I found thatch 12 cubic inches of both gafes introduced into 
the jar, 3| had difappeared; but 1 could fcarcely perceive 
any moifture on the fides of the jar, owing to the fmail quan- 
tity of water which had been formed. 

TIic decreafe in volume, in thefe experiments, could not be 
owing to any condenfation of tlie gafes, by the coolnefs of 
the furrounding air; for I found that it look place gradually; 
and the mixtures were made in the beginning of January, and 
flood till the end of May ; confequenlly there fliould have 
been rather an incrcafe than a decreafe in bulk, if the tem- 
perature of the air was the caufe. 

The refiduary air contained in the jars, ftill confided of ox- 
ygen and hydrogen gafes; for when received into a phial, on 
the application of a lighted taper, a fmart explofion took place, 
and the fides of the phial grew dim. On adding fulphuret of 
lime to another portion of the refidue, a rapid abforption of 
the oxygen gas took place, and hydrogenous gas was left be- 
hind. 

From Ihefe fa€ls we may fairly conclude, that the decreafe 
in volume was owing to the fpontaneous combination of the 
two gafes to form water.* 

T. S. T. 

Orkney, June 20th, J 804-. 

♦ It deferves to be confidered whether the abforption of the 
purer galU within, and the efcape at the furfacc of the water ex- 
pofed to the atmofphere, according to thedoftrinc explained in Mr. 
Henry’s paper (page 297 ) may not have occafioned the deficiency, 

" W.N, 


Letter 
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ON TRE PEATH OF M&. HVMBOX.DT* 

• • • • 

XIV, 

iMltrfmn 3t\ P. A^Nemnich, expreffing Doubts tuUh regard 
to the Death of the celebrated Humboldts 

To Mr. Nicholson! 

sife, 

Hamburgh, June 29, 1804*. 

YoUR Journal of Natural Pliilofophy, &c. June 1, l S04-, 
page 72, mentions pofilively the death of Mr. Humboldt, Mr, 
which, as we had here in Germany no other advices. I imme- HumboWu 
diately communicated to my countrymen through the channel 
of our newfpapers. There are however in Germany, as well 
as in Prance, many doubts about the validity of tie laid rotice, 
and many objedtions made. Having quoted your Journal, as 
above-mentioned, I fiiould be very much obliged to you lor a 
more circumllantial and pofitivc account of this report of Mr, 
Humboldt’s death, wdih the day of his deceafe, and the way 
by w'l.ich this notice reached England, &ic. which as foon as I 
have received, I will inflantly make public, in order to niain^ 
lain that credibility your valuable Journal deferves. 

I am, Sir, 

yoiu’smoft rerpe6irully, 

P. A. NEMNICH, 

Licentiate, 


Extrhit du Puhllciflc. 

Paris, 20 Jain, 1804. 

VOTRE feuille de ce jour contient a Particle de Hambourg Exrraft fromth 
ia noftvdie de la mort le Mr. de Humboldt. II m’eft pennis 


les 

que 


fljgr^dvoquer en doute Pautlicnticile, et de ralfurer 
des fciences et de Phuraanile. Je fais politivement 
Gifll. de Humboldt a Rome, a re^u de fon freredes Icllres 
dat^es de la Havane du 23 Mars, dans lefquelles il loi mar* 
quoit que fous 12 jours il feroit rendu d Charicftovvn d^ou il 
s’embarqueroit de fuile pouPle Havre, et qu’il comptait ^tre 
^ Paris avant la fin de fuin. — La nouvelle eft done plus que 
douteufe el nous pouvons efperer, que le fort ne fe feroit pas 
fait unjeu cruel de rendre v«n le ddvouement fans homes et 
l«s nobles efibrts de T illuftre voyageur. (Sign^) MendcllTohn. 

• Extract 
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ON THE DEATH OF MR. l/uMBOLDT. 

, r r ^ 

^ ExtraBfrom the PMieifie* 

Paris, ISO^^. 

YOUR number of this day contains under the article Ham- 
burgh, an account of the death of Mr. de Humboldt. I have 
rcafons to 'doubt Uie authenticity of this article, and to en^ 
courage the friends of fcience and of htimanity. I know po« 
fitivcly that Mr. William de Hum|^.dt received from his bro- 
ther lelters.dated from the Havan^"; of the 28 th March, in 
which he informs him that in twelve days he (hould go to 
Charieilovi^n and embark for ^avre, with the expediation of 
arriving in Paris before the et^ of June. Your article of news 
is therefore more than douJbtfuI« and we may hope tliat the 
cdurfe of events ifcave not |^n fo unfavourable as to render 
the unllniked facriiices and efforts of this illuftrious traveller of 
no ufe to fociety* 

Dr. 'Gibbes, the author of the note in queftion, will, 
no doubt, have the goodnefs io mention his authority i when 
he fees this. W. N, 


(frir Fro?fi the extraordinary Number of valuable Commmicatior^s 
this Month, (every one of the Articles, but thofe of Gav 
Lussac end Baktholdt, being originnt) it has been necef- 
J'ary to pofpone an excellent Memoir on Hauy*s Syfttm, by the 
Abbe Briel, and a Paper by E. O. on the Computation of T iblts 
of Squares and Cubes, bothjj^cli, and fame Abridgemenlsand 
Colleftions of intereJUt^Wmtter from the PhiL TranfaStions, 
together icith the Scientife News, will appear in our neit. 
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Azote, ekftricity does not rufc lead 
placed in, 82 

B. 

Banks, Sir Jof. 221 — His report of the 
fiatt of his M.ijcily’s flock of fine- 
w'ookd Spanifli llicc p, 277 
Bat'Lli»)’.di, PicT. o'l fponU.]':ous inflam- 
mations, 21 'a, 236 

Barl&n, Di. on the lafciijaiing faculty .<f- 
cribed to the rattle^liiake and other 
American ftr[ ent^, 5?, 100 
Beaupuil, on the values and priuc pka 
of canthandcs. 76 
Bedford, Duke of, 279 
Bergman, 27a, :i-o 

Bcrlhqs’et on th-; d fftirnce- between heat 
and eledtiiJty^ 8c— His cbicrvatious ua 

b • Count 
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Count Ruoifbrd's doArt.ie refpe£llng 
fluids as n^in-condxiAors of caloriC| 
134' *981 *74 
Bcrthollet the younger, 273/ 

BUck, 76 i • 

Blacquiere, Col. 23. 

Bleaching of woo], experiment ; and obfer- 
vations on, 96 ^ k 

Blumenbach, Fiof. jot \ 

Boiler of ftone, fa£t refpedling water heaU 
cd in a, 169 

Boiling oily mitterN, fpontaneous inflam- 
mation from, 239 

Bones of animals, contain a phofphate 
not found in thofe of men, S 5— Method 
of feparating magnefia from, S6 
Books, account of new, 222 
Bournon, count de, 187*— His reply to the 
Abbe Hauy's obfervations on arfeniated 
copper, 247 

Bramah, Mr* I. d'^fcription of his jib on 
a new conflrudfioM, 99 
Biamicy, R. R. £fq. on the dry rot in 
timber, 8 

Brown precipitate fiom platina, 120 
Brugnateili, 141— Hjs new method of pre- 
paring nitric ether, 143 
Bruhl, Count de, 47 
Bucket, gaming and lofing of an early 
date, 37 
Buig, 160 

C. 

Caloric, a compound of p/us and minus 
elcftriclty, 71— On its nature as de- 
duced from galvanic experiments, 88 
Canthandes, on the virtuca and principles 
of, 76 

Cirbonate of lead, anilyfis of 282— *Sln- 
gul.ir fd£i in ic;: fufion, 283 
Carliile, A. £fq. 71— On the temperature 
of the lea, 231 

Cartwright, Rev. £. defeription and draw- 
ing of his three furrow plough, 24 
Cafanuva, 235 
Caybs, Count, 233 


Chain-pump, of an early date, 37 
Chappe, 164 

Charafters, cxtc.ior, the only means of 
frparatiug the mincralogical fpecles, 

25* 

Charcoal, durability of, 8— Emits an in- 
tenfe light in galvanic combuftion, 73 
— Spontaneous inflammation of, in a 
powder magazine, 241 — Contains phof- 
phorus, 242 
Charles, Cit. 80 

Mr. D. account of his machine foi 

laying land level, 181 
Charring prevents the dry rot in t’n'bei, 6 
Chenevix, Mr. his analyfes of arfeniated 
coppet, 188 — 248 

Chronometers, caufes of irregularities in, 
46 — Great accuracy of the mean refult 
from a number of, 65— Tables of the 
going of three, 68 

Clcaniing of wool, experiments and ob- 
fervations on, 94 

Clock, new flriking part for a, 162 
Cobalt, fupcrior hygiomctric properties 0^ 
its oxide, 85 
Cock, Mr. 20 
Coke, Mr. 279 
Cole’s chain pump, 37 
Collet'Defcotils on the caufeof the diffei- 
ent colouis of the trljMt bits of platina, 
and on a new metallic fubibnee in ttur 
metal, 118,220 
Coloured gbfs, antique, 227 
Combiiflibics, abforb diflerent quantities or 
oxigen from common air, 146 
Combuilion, its intcnfity depends on the 
ftatc of th*' oxigen, 147 
Compreflion of the earth, mean, 159 
Copal varniih, eafy method of pieparing, 
142 

Copper, uiinecefTary in a galvanic appara- 
tus, I— Obfervations on the arfmiatcd, 
187, 247 — Yields dillerenc coloured 
enamck according to iis flaie of oxida- 
flonj' 229-i*Mutujl precipitations with 
iron, 271 

Councer^ 
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Colincer, Mr. mathematical tables con- 
ilruded by^ 6z 

Courfc of a bo 3 y proje£^ from the moon 
to the earthy method of inveftigatingy 
zz 

Crawford, 76 
Cronited?*, 207 
Cruick/bank, Mr. 4 
Cubes, a very extcnfive table of, 61— 
Eafymeihod of completing them, 150 
Gumming, Mr. 47 

Cuthbertfon, Mr. on a di/lingulfliing pro- 
perty between the galvanic and elcftric 
^uids, 97—- RefpeCcing galvanic and 
cie&rical experiments, Z05 

D. 

Dalby, Mr. 18, 156 

Dalton, Mr. on the fuppofed chemical 
aftinity ot common .lir, 145— -llluftra- 
tinns of his theory of mixed gafes, Z97 
Davy, Prof. 42, 147 
Decompoficion of water, known to the 
ancients, 2S 

Deflagrations, galvanic, 97 
De la Cepede, 59, loi 
Dtlanribic, 13 
Delamttherie, 213 
D’Elhiiyai, 207 
De Marti, 4'^ 

Demmenic, 14Z 

Denon*5 account of an ancient Egyptian 
lock, 115 

Denficy of the air influences combuflion, 

147 

Defagulier's gainin? and loiing bucket, 37 
Deyeux, 76 
Dicman, ^2 

Dilatation produced by electricity, Si 
Difk uf difpcrfion, 202 
Draparnaud on the movement which cer- 
tain fluids receive from the concaCt of 
other fluids, 201 

pry rot in Timber, obfervations and com- 
munications on, 5 
Duckitt, 1S2 


Du Hamel, ^4 
Du Sejour, 13 
Dyck non, z 

• E. 

Earth/ the, on its iigurc, 12— On the 
courfc and velocity of bodies projedtsi 
from the ihoon to, zz— Is probably an 
cliipfoid,^ 1 

a ne^’ one, chemical examination of. 

Eccentricity of a pL'ce of obfervation, me- 
thod of determining, 156 
Edridge, Mr. 27S 
Eelcs, 71 

Eleftricity,^thc pofitive and negative arc 
not proved to be diflindt principles, 

— Differences between it and heat, So— 
Adts by dilating bodies, 81— Favour! 
oxidation by dimiaifhing the cohefion, 
82— Method of comparing it with gal- 
v.inifm, 176— Comparifon of its phe- 
nomena with magnetifm, i84>— NeW 
experiment in proof of its identity with 
galvanifm, 212 

Ellipfuid, the figure of the earth is probably 
an, 159 

Emery, Mr. 49. 

Enamels of the ancients, memoir on the, 
22 5 — Very curious and antique one of 
a duck, 234— Extremely minute one of 
a bird, 235 

Engines, old, rc- invented, 37 
£. P. on the ftatc of fcicuce among the 
ancients, and on alchemical rcfearches, 
27 

Ether, fluoric, procefs for obtaining, 143 
■ nitric, newmethochof preparing, 143 
Eton's account of an ancient Egyptian lock. 

Eudiometers, comparative examination of 
different, 41 
Euler, 13 

Expanfion of liquids correfponds with the 
fquare of their temperatures, 149 
Experiments, galvanic, by Ritter, 17C— • 
Van Marum's obfcrvatbns on, ziz 

ha • Fabroni, 
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F. 

Fabroni, 83 

Fafcinating Taculty aiciibfd tft the ratue- 
fnalia and other Aiuericaiyfcrpcnts, ms- 
moir on 58 — 100 • 

Ferber, 130 , 289 
FergufiDj Dr. A. 104 • 

Fermentation, fpnniancous*- inflammation 
fsom, 236 I 

Fire, generation of, 90 
Fluid, oledtric h nor ir*cefljry to ih** tor- 
matlon of fnow, yb—Curious and im- 
po.t.int p opcity v.!:lcli diflinguiihes it 
from iIjc gi'van'iL, 97 
Fluid', (y.Ti'i'U' 111 of Court Ramford's 
dodlni" of tlic turn coi'duihlog proper- 
ties of, 13 ;— 'Aie pop^r ( indudtors of 
heal, J 37 , JO? — {'xpoiiircxit: on the 
C'jirrMt in, 15')- -Their expan’ii'n for- 
rtfp^.nd il hrure of their tem- 
p'’.aC"r.', 149 — Dffi'cj In the powe; of 
£ii..idiid:f\r, Ir u, 198 - -On the mo\e- 
Xiieni'- oro.iuced n them by the conuA 
f;l olh ‘I fluid*-, 2 C’I 

L. irtic, the effefts of their fpccific 

-’xani.ned, 147 

F line.' y, on a m( tvcuriliy pliofpa‘“ found 
•n t\ c hopeepr animals, but not in th f<. 

( '' T’C", Si* — 142 

Fi’Aion, irr.j'taiKOus innammatl'on from, 
218 

Fncl, n''crif - to rcdu».c its confumption in 
fleaiTi-tnyin''*;, 169 
Finnacr, ufe of tin 'amp, 268 

G. 

G. A. on the C'-rmati'-n of fuon, 73 
Galvanifm, cinnoc (h.irge a Livden jar, 
3 — Out'incs of Oj. G .tbrfii theory of, 
7 .:;— Dilengagcj an irtenfe light ftom 
charoi.il, 72 —Tlsf ^.icat eri'.;^y of its 
chf'iiucil cfFeAs may anfe Irom iffc con- 
flancy, 83 — Two very marked laws in, 
8 ^ — Makes filvei remarkably brittle, 85 
f aA and obfervations lending to elu- 


cidate the theory of, 171— -Method of 
conap.anng it with cleAncity, 176— 
Hidrogenates .and oxigenates metals in 
the dry way, 17S — Its efleAst on the 
animal body, 179 — New experiment in 
pi oof of its identity uith clcAricity, 212 
Gas, ammoniaca!, decomp.xfition of by 
eleAricity, 82 

nitric acid, fpontaneoiis infl.immation 

of paper in, 98 

Mtrou<, ohjedions to its ufc in eudlo- 

metiicjl oxaminal'ons, 41 
— piiofphoratcJ Ind'ogcn, fpontanc'ui 
inflammation of, 239 I 

— - icfembling conimon ai', obtaiivd -r 
prcpaiiig mlrojs aci 14; 

fu’phiirerr.'d Indrcgcn, ..cccnfionof, b, 
nirious acid, 144 — Spoiituneous infiam* 
mat on of, 239 

Gafc', have all the fane .iffmity fo' each 
orhu, 148 — Rece 'c beat very rapidly.* 
198 — llluflra’ions of Mr< Dahon's the* 
ory of IT IX ci, 297 

Gav-Lufl.ic, 8c — ('^n tt.e n.utuil i!"- 
cipltation^ of metallic oxidrs, 270 
Gibbes, Dr. outlines oi hii theory of g&I- 
vanilin, 7c — 

GilL't Lauiuont, 187 
GJais, hjiloiy f.f the irvenlion .f, 225 — 
Ant'tjj'.ty ol the art of col ur.ng, 

' — Roman moGIc work of, 227— Me 
thod of painting in., praAifed by the 

ar.iien^',, 233 

Gnielin, 250 — 291 

Gough, Mi, J. oij the folution of ivatcr 
in the ptmjfph.eu', and on the nature oi 
a!ni''fpbciic air, 243 

G»-.iv:t\, fpccific, of elailic fluufr.., eflcA& 
ot, 147 

Crcaf\ an-*r«il and vegetable matters, fpon- 
taiiious inflammalijn from, 237 
Giccn, Mr. R. defcriplion and drawing of 
his liand-dtill, 19 

Guaiaciim, experiments on the aAion of 
light on, 294 
Guyton, 42 
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H. 

HaleV) Mr. or^the caufcs of irregularities 
in chirmometcr^, 4 «- 
HanJ-drLll| dc er>ptian .-ad drawing of a 
very econoniica’, 19 
Hardy, Lieut. Cul. iSl 
Harman and Deain, Mefl*. their apparatus 
for fi.teiing water, 333 
Harnf'ui, 47 
Hauilrn.in, ?.37 

Hauy’s obfervations on arfeniated copper, 
187 — Count dc Bjurnjn’s reply to, 
247 

Ihiy, utility of aiding fait to, 237 
r^'eat, differences between it and ele^liicity, 
80— -Compound nature of, 90— Paflea 
through the particles of fluids, 198 — 
That fioin incombuflibl'* b'ldies occa- 
fions fpontaneous inflammation, 22c — 
Diflerencc in the ntdiation of folar an i 
culinary, 297 
Hcnckel, 232 

JJenderlon, IJr. on the change cf air by 
rcfpiratlon, particularly with regard to 
the abforption of uitrog^.r 40 
Henry, Mr. W. 149 — On Mr Dalton’s 
tJicoiy of mined gifcf, 297 
Hetf"-he;i, Di. 72, 214 
H. G, his method of completing the tables 
of fqunrcs and cubes, 150 
Hidiate of copper, aifcniatcs of, 19? 
Hidrogen, a compound of water and m'lKus 
eledfiicity, 71 — On its nature as de- 
duced horn p-’^Miuc Lxpciimcnts, SS— 
Difappcatance of a mixture of it and 
oxigen over v;jtcr, 301 
Hidrogenation of metals has diflerent de- 
grees, 178 
Hippocrates, 77 
Hoffman, 74 
Hope, Dr. 42 
Horace, 108 

Hornhlowcr, Mr, 1 . C. account of a faffc 
refpetling water heated in a boiler of 
ftonc, 169 • 

Horfc-mill cf an early date, 37 

■'3 


Howard, ^Jr, 22 

Human figure, defcriptlon and ufe of a te« 
Jigtaph formed by ih*, 164 — Mecha- 
nical adcLitions to, 1C7 ** 

Huipboldt, 42— Notice of his death, 72 
— -Qutflion rcfpeftlng it, 303 
Hulton, Dr, 63 

Hydiauhe machine ol an early date, de- 
fer', ptinn and c'-"i."in^ of, 35 
Hygromiher of oxide of cobalt, propofed, 
«5 

I. 

Jager, 185 
Jars, 2S9 

Jib, deferption and drawing of one on a 
new cotifl.ud on, 99 
Iiiflammawons, f['ontancouR, caufes of, 217 
Inventions ot an date wh'ch have been 
fmee brought loiw'ard by later inven- 
tors, 35 

Johnfi n, IL Ehi. obfeivations and com- 
munications refpeciing the dry rot in 
tir'iber, 5 

Jones, Mr, W, hi^ examination of Dr* 
Woliaflon’., experiment on perifcopic 
fpeiftacles, 38 

1 . R. I. on a galvanic appir^ULS of large 
furface, and c fiivcirlb'e into one .)r more 
plates, 79— On fome fai^l-, in galvan.lm, 
anu Oil other (-bjeds, ^4 
Jridium, a new metai foujut in platina, 
221 

Iron, can yield a blue enamel, 282— The 
bad quality of the cold-lhort, probably 
caufed by the charcoal, 242 — Mutual 
precipitation with copper, 271 
liwlne, 76 

K. 

Kalm, fi2, 101 
Kaflner, 236 • 

Kbiproth, 127, 142, 187 — His analyfee 
of arfeniated copper, 196— •Chemical 
examination of the och.oiics, 207 — On 
the paftes, coloured ghffes, or enameU 
t>f the ancients, 225, .47 
Klein, J, T. 114 

• Laluaaly 
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jLiiktna!, 164 

Jerome de, on the ligure of the 
•“oih'.t. of the nov planetsy 221 
Lambtony Brig* Maj. iS 
Lamp, dcfcription and drawing of an im- 
proved chemical, with double ccnccntric 
wicks, 266 
La Peroufe, 66 
La place, 22, 160 
Lavoifier, 172 

Lead, placed in axote gas is not fufed hy 
eledtrlcity, 82— Memoir on the oxides 
of, 280 

l-egendre, 13, 152 
Lclievre, 187 

Levelling of land, dcfcription of a machine 
Ibr, iSi 

Light, Intenfc, difengaged from chaicoal 
by galvanifm, 73 — Expeumeiits on, 
214- On ccruin cncmical eric-6UQf,293 
Linnsus, 107, 131 
Litharge, anaiyiisof, 291 
Lock, account ot an Egyptian one of great 
antiquity, 115— Imp.dvemencby which 
it is rendered faf'*, 117 
Longitude, on the m ’hods of finding It 
at fta, 65 

M. 

Machine fur c'r Ving r..ad^ from mud, 29 
— - tailv hydraulic, 35 

— — for levelling land, i8i 

Magnefia, mcihod of Icp.'i-atmg ir from 
the bones of animal- , 86 — rrecipintcs 
earths and oxides from their foiution , 
274 I 

Magnetifm, experiment- on. 184 I 

Maitland, J. Efq. 277 | 

Maikelyne, Dr. 48, j6o | 

Mafon, 160 , I 

Maffey, Mr. E. dcfcription of his new’ | 

ftriking part for a clock, iCz ! 

Mather, Cotton, 107 1 

Matlack, T, Efq. i ji 
Mawe, Mr. 259 | 

Mayer, 160, 236 ! 


Mercury is a better cofidb6^«r of heat thij^ 
water, 138 

Meiidian, meafur|;^of an arch of, in the 
Myforc, 18 

Merlin's gouty chair, 37 
Metallic fubilance, on the cxificnce of a 
new one in platina, 118— Chemical ex- 
amination of it, 125 
Metals, antiquity of u brliri in the tranL 
mutation of, 28— Efiedls of eledlricity 
on, 82 — Their hicirogenation has dift'er- 
cut dcgiee:^, 178— Their oxidation in 
water produces an acid, 185— -Two new 
ones, 220 
Meyer, 164 

Mineral which contains a new earth, 207 
Moon, on the courle and velocity of a 
body projfdied to the earth from, 22— 
Inequalities In her motion, 160 
Moioxzo, 146 

Mortar, its elFcds on timber, n 
Mofaieworkof glal's, Roman, 227 
Moxon, 36 

JVIudge's remontoirc, 48 
Muller, p 

Muriates, triple of platina, expcilmcntc 
on the, 121 

Murray, J40, 169, 198 
Mu|liji-i*ufchkjn, 122 

N. 

Nairiii’, 81 

Nairuin of tlir ancients, 226 
Ntinnich, Dr. P. A. kttLi iVuni liiin re • 
fprCiing Hunrboldt's deaih, 303 
Newton, Sir I. 12, 160, 214 
N rholfon, 71, 131, 198 
Nitiati ol Lad, component parti of, 283 
—'1 hree vaiietles of, 288 
Niiiog'.u, on its abforplion in refpiratlon, 
40 

Nomenclature for metallic oxides, pro- 
pofed, 292 

O. 

Oak-timber, caufes of its decay, 7 
Obfervation, intthod (J dcierniining the 
eccjntricicy of the place of, 156 

Ochryjt 
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OchroJt earth, notice or, 141 — Chemical 
'I'x am I nation of, 207 
Odorant bodice, ctnarratliMns of, 101 
OiJ, is a worfc conductor of heat, than 
mercury, 139 — Mutual rcpulAon with 
alcohol, 203 

— eflcntial, repulfive a^iori of, 203 
Optic neivc, effect of the galvanic influ- 
ence on the, 215 
Orbits of the new planets, 222 
Orlted, Mr. 176, 184, 212, 214 
Ofmium, a new inet.ii found in platina, 
221 

O idjiion, requne^ a difengagement of 
cifdliicity, 72— Of metaU in pure wa- 
ter, produces an acid, 185— Its influ- 
once on metallic precipitations, 274 
Oxide of cobalt, fuj’cjior iiygromctiic pro- 
pertiee of, 85 

O.vidts, metallic, on the mutual precipi- 
tations of, 17c — Neutraliz irion of the 
acids by, 27“? — Great impoilanceof the 
anal} fi. of, 2?o — Piopofcd nomencla- 
ture fjt, 292 

Oxigen, a compound or wfcr and 
cledtrieity, 71— -On it" nature a; de- 
duced from galvanic cxp*'rimenlo, SS— 
Dilappearance ot a mixture uf it and 
hidrogen over water, 301 

P. 

Painting 00 glah, inrthod of, prafilfed by 
the ancients, 233 

Paintings, invu-uicn to multiply .oOj'. 

ot, 236 

Palcani, Di. liS 

Paper, fpontannuus inflamir.Atton uf. In 
nitric acid gas, 98— Y iclds fuberic acid, 
i42 

Parry, Dr. Z79 

Partes ot the ancients, memoir on the, 
225— Relemble our cnanici.,, 233 
Paum, 226 

Pearfon, Dr ci)mmuDication from him 
jcfpcdting a dirtinguifliiiig prc^crcy ot 
the galvanic and cleilric fluiJj, 98—205 


Pendulum regulating the rti iking part 
of a clock, 162 
Pennant, Mr. 105 

Perifcopic f 9 c£taclcs, examiuation~of^ the, 

38- 

Perrins, Mr. his table uf the temperature 
of the fca compared with the atmofpheiC 
132 

Pfart*, 177 

Phofphate of magnerta is found in the 
bones uf animals but not in thofe of 
men, 85 

Phofphoric rings accounted for, 64 
Phoiphorus in charcoal ma> caufe detona- 
tions, ^42 
FMtlcr, 13^, 198 

Pile of dilhcs, rccommf’nJed for galvanic 
experiments, 2, 4 

Pipe, ready method of ertimating thecoa- 
tcni-td, t4 
Piper, Mr. 20 
Pub, J07 

Planets, cihit" of the new, 222 
Piai't which oc * 'lions the dry lot, 5 
PI itina, atTiion of eleftric'tv im, do— Caufe 
of the dilK’ienrc or ruloci in the triple 
flits of, li 8- 'Foreign admixture. in,ib- 
— filue fublnnate obtained by diltilling, 
11) — Chemical cxaminafion of a me- 
tallic fubllance peculiit^o, 125— Two 
ni vv mcralH dilcovered in, 220 
Pli}ljir, Prof. obf^rvatioT^- 011 his mc- 
mojrcn the figure of tin, earth, iz, 156 
IMiny. 225 

Pioi!£^h, delcription and drawing of a three* 
furrow, z4 

Potaih, examination of a rtonc containing 
iz6 

P. on an ancient Egyptian Lock, 115 
Piecipitates, metallic ,1 arc not pure ox* 
ides, 273 
Prcvoil, 201 
Pneftlcy, Di. 7:, 147 
Prublen. f.>r finding the flgure of the earthy 
Solution of, 1 3— .[n fphcToldal triangles^ 
new, 131 


Pruteut^ 
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Proteus* Percgrinus, on -the figure of the 
earth, 12 — New problems in fpheroidal 
triangles, 151 

Proulti"273— His analyfes of mctillic ox- 
ides, 2S1 

F*yrcphorus, caufe of its fpontaneous in- 
flammation, 240 

R. 

Rattlc-fnake, on the fafcinating faculty af- 
crlbed to the, 58 

Rays, invifiblr, which aft chemicaUy, 
214— Mjy be feparated from the colour- 
ed, 216 

R. B. on early inventions, 35 — On phof- 
ph'ric lings, 64 
Red-lead, analyrts or, 289 
Red precipitate obtained ft cm plafina, 120 
Remontoire, various opinions idpefting 
the, 47 

Repuifiun, mutual, of fl iids, 2.02 
R»,fpi ration, on the change effefted in the 
air by, 40 
Richter, 71 

Rings, phofphoric, accounted for, 64 
Rittenhoufc, Mr. ilo 
R'tu*r, Mr. hi., experiments with the elcc- 
ciic pile, 176 — Hib expeiiments on mag- 
rctifm, 184, 212— Hib experiments on 
ii^>t, 214, i'73 

R i.uls, mjchiije for cloa Ing them from 
rrud, 29 

R. T. 0.1 the difiiailry of obtaining aiu- 
mine in a /fate of purity, 14 1 
Rumford, Count, ubfervations on his doc- 
trine refppftlng iluids as nun>conduftors 
of neat, 134, 169, 198 

S. 

Sale of h's Majc/lv’s fpare fh'^ep, 280 
Salt, common, ut.litv of adding it to hay, 
237 

— — of lead, ProuiVs, 286 
Salts, triple, of platina, caufe of the dif- 
ferent colours of, 218 
Sciipement, detached, defeription of a, 50 


Scheclc, 90, 107, itA 
Science, on its ftacc among the earlier na- 
tions of ant'qufr^t^, 27 
Scientific news, 62, 142, 222 
Sea, table nf its temperature compared 
With the atmofphcre, 131 
Seguin, 42 

Seipents, on the fafcinating faculty aferib- 
ed to, 58 

Servieie, Monf. Grollicr dc, 35 
Seymou**, Lord Hugh, 66 
Shaik, temperature of the flomach of one 
when taken, 132 

Sheep* wafhing them recommended, ^6 
— Report of the ftttc of his Majefly’s 
flock of fine wooled Spanifh, 177— 
Improvement in the carcafe of the Me- 
rino, 278 

Signs, telcgraphlci by the human figure* 
J65 

Silver is made brittle by galvanifm, 85 
Sines and tangents, table of* 62 
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